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SECTION 1 
GENERAL DESCRIPTION 


The V70 Serles Processor Manual describes the 
processor, 1/O control, and contro! panel. 


NOTE: 
in this manual, uniess otherwise specified, the term "V70 Series” appties to the 
following computer models: V72, V73, V765, V76, and 77-600. 


The manual is divided into six sections: 


* Features and specifications of the processor, and 
related publications 


* Installation and interconnection data 
. Operation 

* Theory of operation 

* Maintenance 


« Mnemonics list 


Documents such as logic diagrams, schematics and parts 
lists are supplied in a system documentation package. 
This documentation is assembled when the equipment is 
shipped, and reflects the configuration of a specific 
system. 


The following list contains the part numbers of other manu- 
ais pertinent to the V70 series computers (the x at 
the end of each document number is the revision number 
and can be any digit 0 through 9): 
8K Core Memory Manual 

8K Semiconductor Memory Manual 
16K Core Memory Manuai (1200 ns) 
16K Core Memory Manual (990 ns) 
Option Board Manual 

Power Supply (Universal) Manual 
V72 Power Supply Manual 
Microprogramming Guide 

Writable Control Store Manual 
Memory Map Manual 

MAINTAIN tll Manual 


98 A 9906 03x 
98 A 9906 04x 
98 A 9906 24x 
98 A 9906 25x 
98 A 9906 05x 
. 98 A 9906 06x 
98 A 9906 12x 
98 A 9906 07x 
98 A 9906 08x 
98 A 9906 10x 
98 A 9952 07x 


High-speed logic and use of a 60-nanosecond access-time 
control store permits the processor to execute a single 
microinstruction in 165 nanoseconds. A processor interface 
is provided that permits the internal controi-store to be 
disabled by a writable contro! stcre allowing for special 
applications through user microprograms. Other features 
of the processor are: 


* High performance through instruction pipelining 


¢ €xtendable architecture through microprogramming 


¢ Independent operation of memory, |/O, and processor 
functions 


* Multiple-bus structure 
* 16-general-purpose registers 


* Comprehensive set of shift, arithmetic, and logical 
functions 


Table 1-1 lists the specifications of the processor. 


Table 1-1. Processor Specifications 


Parameter Specification 

Speed 165 nanoseconds (microinstruction 
execution time) 

Word length 16 bits 

Logic levels High = +2.4 to +5.0V de 

(internal) Low = -0.4 to +0.8V dc 

Logic levels High = +2.8 to +3.6V de 

(1/0 bus) Low = -—0.4 to +0.8V dc 


Power * _. Processor board: 5V de at 12A 


Option board (with all options): 5V dc 

at 11A 

Control-panel board: 5V dc at 2.1A 

Termination shoes (on back of 
mainframe): 5V de at 3.2A 


0 to 50 degrees C, 10 to 90 percent 
relative humidity without condensation. 


Environment 


Forced-air For each 3W dc power, one cubic foot 
cooling of air per minute applied above and 
below each circuit board. 
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SECTION 2 
INSTALLATION 


2.1 INSPECTION 


The processor has been packed and inspected to ensure its 
arrival in good working order. To prevent damage, take 
care during unpacking and handling. Check the shipping 
list to ensure that all equipment has been received. 
Immediately after unpacking, inspect the equipment for 
shipping damage. Ascertain that wires and cables are 
neither loose nor broken, and that hardware is secure. If 
damage exists: 


a. Notify the transportation company. 
b. Notify Sperry Univac. 


c. Save all packing material. 


2.2 PHYSICAL DESCRIPTION 


The processor circuits are on the 15.6 by 19 inch processor 
board (p/n 44P0614), the |/O control circuits are on a 
portion of the 15.6 dy 19 inch option board a n 44P0619), 
and the control-panel circuits are cn tha Posy TF arch 
controi-panel board (p/n 44P0645). On the conirot- ‘panel 
board. is mounted a switch assembly (p:n 44P0647) 
containing control-panel switches. The printed-circuit (PC) 
boards are i!lustrated in figures 2-1 and 2-2. 


Figure 2-3 shows the locations of the processor, option, and 
control-panel. boards in a typical mainframe installation. 
The control panel can be hinged open (figure 2-3) or 
completely removed from the mainframe as follows: 


a. Pull out the control panel to the locked position 
(approximately 2 inches). 


b. Lift up on the control panel a fraction of an inch. The 
panei can now be hinged down to its open position. 


c. For complete removal of the contro! panel, unplug 
cables from connectors J1 and J2 on the control-panel 
board, press in the locking devices on sides of slides. 
and pull panel completely out of the mainframe. 


d. To install the control panel back into the mainframe. 
insert slides into slide rails and slide the panel toward 
the mainframe (the slide locking devices must be 
pressed to move panel past the locked position). 


2.3 INTERCONNECTION 
Circuit-board connector functions are listed as follows: 
a. Processor board 


P1, memory and power 
J2. writable control store 
J3, writable control store 
J4, option board 
J5, 1/0 lines 
J6, multiple processor and writable 
: control store 
b. Option board 


P1, memory and power 

J2, not used 

33, auxiliary 1°O lines 

J4, processor board 

J5. 1/0 lines 

J6, writable control store and processor 
J7. priority memory access 

J8. Teletype 


c. Controi-panel board 
2 J1. 1/0 lines 
J2, power 


J3, switch assembly 
J4, switch assembly 


The pin assignments for these circuit-board connectors are 
given in the logic diagrams of each board (in System Main- 
tenance Manual). Logic diagram part numbers are: 


a. Processor logic diagram, p/n 91B0378. 


b. Option logic diagram, p/n 91B0401. 


¢. Control-panel logic diagram, p/n 91B0406. 


Interconnection of the processor, option, and controi-panel 
boards is shown in figure 2-4. 
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Figure 2-1. Processor or Option Board 
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Figure 2-2. Control Panel Board 
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Figure 2-3. Typical Mainframe Installation (Seven-Inch Chassis) 
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PROCESSOR OPTION 


BOARD BOARD 


——— ~ | med 
TO WRITABLE | TO //O 
CONTROL STORE SYSTEM 


OPTION BOARD 


Figure 2-4. Interconnection Diagram 


SECTION 3 
OPERATION 


This section describes the operation of the V70 series 
computers. 


3.1 SWITCHES AND INDICATORS 


All switches and indicators required for operating the com- 
puter are located on the contro! panel. Not all computer 
models have the BOOT SELECT switch located in the upper 
half of the control panel shown in figure 3-1; however, the 
other controls and indicators are the same on all models. 
Except for the POWER and BOOT SELECT switches, which 
are key-operated, all control-panel switches are pushbut- 
tons. 


3.1.1 POWER Switch 


The POWER switch is a key-operated, four-position switch 
that controls the ac line voltage to the computer power 
supply. 


In the OFF position, the ac line voltage is removed from 
the input of the power supply and the optional data saver 
is disabled (if present). NOTE: When turning off power on 
systems with semiconductor memory, do not restore power 


for at least 30 seconds to ensure the refresher logic is © 


operating. 


In the HOLD position, the ac line voltage is applied to the 
power supply. All dc voltages are disabled except those 
required to maintain data in the semiconductor memory. 
Neither the computer nor the contro! panel is operationai. 


In the ON position, the ac line voltage is applied to the 


power supply. Both the computer and control panel are - 


fully operational. 


The CONSOLE DISABLE position is jumper-selectable to 
operate in two modes: 


a. All controi-panel pushbutton switches are disabled. 


b. Only the STEP/RUN and RESET switches are disabled. 


The jumper is factory-installed on the control-panel circuit 
board. With the POWER switch in the CONSOLE DISABLE 
position, the ac line voltage is applied to the power supply, 
the computer is operational, and the control-panel indica- 
tor lights are functional. The key can be removed from the 
POWER switch in any of the four positions. 


To turn off the computer from the CONSOLE DISABLE 
position, turn the POWER switch ON, place the computer in 
the step mode (using STEP/RUN switch), and then turn 
the POWER switch to either HOLD (to maintain data in 
semiconductor memory) or OFF. 


3.1.2 STEP/RUN Switch and STEP and RUN 
Indicators : 


The STEP/RUN switch is an alternate-action switch that 
switches the computer alternately to the step and run 
modes. In the step mode, the STEP indicator lights. In the 
run mode, the RUN indicator blinks until the START switch 
is pressed, at which time the RUN indicator comes on 
continuously. 


When the computer is in the step mode, pressing the 
STEP/RUN switch piaces the computer in the run mode. 
The STEP indicator goes out and the RUN indicator blinks. 
When in the run mode, the computer is ready to be started 
(by pressing the START switch). 


When the computer is in the run mode and has been 
started, pressing the STEP/RUN switch halts the computer 
after the current instruction has been executed and the 
next instruction fetched and loaded inte the | register. The 
RUN indicator goes out and the STEP indicator lights. In 
addition, a halt instruction (after the computer has been 
started) halts the computer and causes the RUN indicator 
‘to blink. 


3.1.3 START Switch 


When the computer is in the run mode but has not been 
started, pressing the START switch starts the program at 
the location specified by the contents of the program 
counter. The RUN indicator stops blinking and comes on 
continuously. 


When the computer is in the step mode, pressing the 
START switch executes the instruction in the instruction 
register. Then it fetches the next instruction from the 
memory address specified by the contents of the program 
counter and loads it in the instruction register. The STEP 
indicator remains on. 


3.1.4 BOOT Switch 


The BOOT switch allows the bootstrap program to be 
loaded into the computer memory automatically. The 
bootstrap program enables the loading of the binary load/ 
dump program into memory. When BOOT is pressed, the 
RUN indicator lights. Refer to the program execution 
portion of this section for bootstrap program loading 
procedures. 
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3.1.5 Register-Entry Switches and 
Register-Display Indicators 


The top row of control-panel lights comprises the 16 
register-dislay indicators. They display the contents of the 
display register. This register, located on the controi-panel 
circuit board, can be loaded from the register-entry 
switches on the control panei just below the 16 indicators. 
In addition, 16-bit data words can be loaded into the 
display register under control of the DISPLAY SELECT and 
REG SELECT switches (sections 3.1.7 and 3.1.9), allowing 
visual inspection of the contents of various registers and 
memory addresses. 


Any of the sixteen bits can be set by pressing the 
corresponding register-entry switch. With a bit set. the 
corresponding display indicator lights. Pressing a register. 
entry switch for a bit already set has no effect. Bits can 
be reset only to zero by pressing the DISPL CLR switch 
(section 3.1.6). 


For negative data, the sign bit (bit 15) is set (one). 


3.1.6 DISPL CLR Switch 


The contents of the display register can be cleared (reset to 
zero) by pressing the DISPL CLR switch. This turns off ail 
sixteen display indicators. 


3.1.7 DISPLAY SELECT Switches and Indicators 


The five DISPLAY SELECT switches are used to select one 
of several registers for displaying its contents on the 
register display indicators and altering them from the 
register-entry switches. Pressing any DISPLAY SELECT 
switch cancels any previous selection, turns off the 
indicators for the previous selection, and lights the 
indicators for the new selection. Pressing DISPL CLEAR 
(section 3.1.6) clears the display register and turns off the 
display indicators. 


3.1.7.1 MEM Switch 


The MEM switch selects the memory for data entry or 
display. For entering data into memory and displaying the 
contents of memory refer to the manual operations (section 
3.2). 


3.1.7.2 STATUS Switch 


The STATUS switch displays the status of various signals 
from the processor. To display the status of these processor 
signals: 


a. Turn the POWER switch ON. 


OPERATION 


b. Place the computer in the step mode. 


c. Press STATUS. 


The register-display indicators now indicate the following: 


Bit 15, Key register bit 15 (DCK15+) 

Bit 14, Key register bit 14 (DCK14+) 

Bit 13, Key register bit 13 (DCK13+) 

Bit 12, Key register bit 12 (DCK12 +) 

Bit 11, Arithmetic and logic unit carry 
(DCNDC + ) 

Bit 10, Arithmetic and logic unit sign 
(CSGN + ) 

Bit 9, Arithmetic and logic unit output 
equals all ones (DEQ +) 

Bit 8, Arithmetic and logic unit 
overflow (DOVF +) 

Bit 7, Shift counter output bit 4 
(OSC04 + ) 

Bit 6, Shift counter output bit 3 
(DSC03 +) 

Bit 5. Shift counter output bit 2 
‘DSC02 +) 

Bit 4, Shift counter output bit 1 
(DSCOl +) 

Bit 3, Shiit counter output bit 0 
(DSCOO + ) 

Bit 2, Arithmetic and logic unit 
output zero (DCNOZ +) 

Bit 1, Supervisor mode (CESK +) 

Bit 0, Not used 


3.1.7.3 I Switch 


The | switch selects the instruction (1) register for data 
display or entry. Pressing the | switch while the RUN 
indicator is off or blinking (step mode or halted) displays 
the contents of the instruction register on the register: 
display indicators. Changing the contents of the display 
register, by pressing the DISPLAY CLR switch and the 
register entry switches, automatically changes the contents 
of the instruction register. The instruction register contains 
the instruction to be executed next. 


3.1.7.4 P Switch 


The P switch selects the program (P) counter for data 
display or entry. Pressing the P switch while the RUN 
indicator is off or blinking (step mode or halted) displays 
the contents of the program counter on the register-display 
indicators. Changing the contents of the display register. by 
pressing the DISPLAY CLR and register-entry switches. 
automatically changes the contents of the program counter. 
The program counter contains the address of the next 
instruction to be fetched. 
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3.1.7.5 REG Switch 


The REG switch enables one of the registers designated by 


the REG SELECT switches (section 3.1.9) to be selected for 


data display or entry. 


3.1.8 DISPL and ENTER Switches 


The DISPL switch is used with the MEM switch (section 
3.1.7.1) for displaying memory data on the register-display 
indicators. 


The ENTER switch is used with the MEM switch to load 
data into memory from the register-entry switches. 


The procedures for displaying memory data and entering 
data into memory are described under manual operations 


(section 3.2). 


3.1.9 REG SELECT Switches and Indicators 


When the REG switch (section 3.1.7.5) is pressed, any 
desired general-purpose register can be selected for dis- 
playing its contents on the register-display indicators or 
altering its contents from the register-entry switches. The 
register selection is accomplished by entering a binary coce 
using the four REG SELECT switches designated 8, 4, 2, 
1. A one bit is produced by pressing the appropriate REG 
SELECT switch; a zero bit is produced by not pressing the 
switch. A one bit causes the corresponding indicator to 
light. Table 3-1 lists the binary codes for specific registers 
used with the basic instruction set. Table 3-2 lists the binary 
codes for specific registers used with the extended instruc- 
tion set. When the binary code has been entered, the 
register-display indicators automatically display the con- 
tents of the selected register. Changing the contents of 
the display register, using the DISPLAY CLR and regis- 
ter-entry switches (sections 3.1.5 and 3.1.6), automatically 
changes the contents of the selected register. 


Table 3-1. 


Register Selection Codes for Basic 
Instruction Set 


REG SELECT Switches Selected Register 


fee) 
pb 
rN) 
ra 


-oo°neoeceo°o 
Ore Fr KH OOOO 


Orr OOF KF OO 
[o) 
* 


continued 
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REG SELECT Switches Selected Register 


1* 
Q* 
i* 
O* 
1* 
QO* 
1? 


ee ee ee 
eee rH OOO 


=F OoOOoOrr © 


* These codes select registers that are not used. for 
programming with the instruction set of a V70 
system. They are available for WCS microprogramming use. 
With two exceptions, the contents of these registers can be 
displayed and altered using the control panel. However, 
such alteration should be done only for maintenance 
purposes or special applications. The register selected with 
0100 always contains the contents of the instruction 
register. The registers selected with 0011 and 0101 always 
contain all zeros and all ones. respectively: the contents of 
these two registers cannot be altered from the contro! 
panel. 


Table 3-2. 
Register Seiection Codes ior 
Extended Instruction Set 


REG SELECT Switches Selected Register 


8421 
0000 RO 
0001 Rt 
001 0 R2 
0011 R3 
0100 R4 
0101 RS 
0110 RG 
o1114 R7 
100 oF 
100 1% 
1 0 1 OF 
101 1* 
1 1 0 OF 
1 1 0 1* 
1 1 1 OF 
141141" 


*These codes select registers that are used for WCS micro- 
programming. With two exceptions, the contents of these 
registers can be displayed and altered using the control 
panel; however, alteration from the control pane! should 
be done only for maintenance purposes or special applica- 
tions. The register selected with the binary code of 1000 
always contains the contents of the instruction register. The 
registers selected with binary codes of 1011 and 1100 
always contain all zeros and all ones, respectively; the 
contents of these two registers can not be altered from 
the control panel. , 


3.1.10 CLEAR and INCR Switches 


The binary code for a selected register (section 3.1.9) is 
cleared (set to zero) by pressing the CLEAR switch. Each 
time the INCR switch is pressed, the binary code for a 
selected register is incremented by one, selecting the 
subsequent register. 


3.1.11 INT Switch 


The INT switch is used to interrupt the computer and is 
functional only in the run mode (RUN. indicator on). 
Pressing the INT switch interrupts to memory address zero. 


3.1.12 RESET Switch 
Pressing the RESET switch: 
a. Halts the computer 
b. Stops !/O operation 
c. Initializes both the computer and its peripheral devices 
d. Leaves the computer in step mode 


e. If the computer was in run mode, turn the RUN 
indicator off and the STEP indicator on. 


f. Resets the overflow indicator (bit-8 register-display 
indicator with STATUS switch pressed, section 3.1.7.2). 


3.1.13 SENSE Switches and Indicators 


The three aiternate-action SENSE switches permit the 
execution of predetermined program branching by the 
operator. When the program contains jump, jump-and- 
mark, or execution instructions that depend upon the 
setting of the SENSE switches, the jumps and executions 
occur only if the switch conditions are met. 


. Pressing a SENSE switch sets it and causes its associated 
indicator to light. Pressing the same switch again resets it, 
causing its indicator to go out. 


For example, a program can be written so that the operator 
can obtain a partial total of a column of figures being 
added by use of the JSS1 (jump if SENSE switch 1 is set) 
instruction. The program writes individual entries as long 
as SENSE switch 1 is not set. When the operator wants a 
partial total, he sets the switch. The program then jumps to 
an instruction sequence that prints the desired 
information. 


3.1.14 BOOT SELECT Switch 


The BOOT SELECT switch is inoperative on computer 
systems that have the new register-selectable automatic 
bootstrap programs. 

The BOOT SELECT switch is a key-operated switch avaii- 
able on some models to select one of the three automatic 
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bootstrap programs. After the selection is made, the boot- 
strap program is automatically loaded into memory by 
pressing the BOOT switch (section 3.1.4). 


BOOT SELECT switch positions with corresponding auto- 
matic bootstrap programs are listed below: 

Position 1 Teletype 

Position 2 High-speed paper tape reader 

Position 3 Disc memory 


3.2 MANUAL OPERATIONS 


Using the control-panel switches and indicators (section 
3.1). data or instructions can be transferred manually to or 
from memory or a selected register, and stored programs 
can be executed manually. 


Manual execution of a stored program is discussed in 
section 3.3. 


3.2.1 Displaying Register Contents 


To display the contents of the instruction register: 
a. Place the computer in step mode 


b. Press| 


Tc display the contents of the program counter: 
a. Place the computer in step mode 


b. Press P 
To display the contents of a general-purpose register: 
a. Place the computer in the step mode 


b. Press REG 


C. Using the four REG SELECT switches. enter the ap- _ 
propriate binary code (see tables 3-1 or 3-2) 


3.2.2 Displaying Memory Contents 
To display the contents of a memory address: 
a. Place the computer in step mode 
b. Press P 


c. Using the DISPL CLR and register entry switches, enter 
the desired memory address in the program counter 


d. Press MEM 


e. Press DISPL switch. The contents of the selected 
memory address are now displayed on the register- 
display indicators. The program counter is automati- 
cally incremented. 


f. Repeated actuation of the DISPL switch displays the 
contents of consecutive memory addresses 
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3.2.3 Displaying Overflow Status 


To display the overflow status: 
a. Place the computer in step mode 


b. Press STATUS 


c. lf register-display bit 8 is on, there is overflow. 


3.2.4 Entering Data in Memory 
To enter data in memory: 


a. Place the computer in step mode 
b. Press P 


c. Using the DISPL CLR and register-entry switches, enter 
the memory address in the program counter. 


d. Press MEM 


e. Using the DISPL CLR and register entry switches, enter 
the data in the display register. 


f. Press ENTER to load the data in the previously 
addressed memory location. The program counter is 
automatically incremented. 


g. Repeat steps e and f to enter data in corisecutive 
memory addresses. 


3.2.5 Entering Data in a Register 


To enter data or instructions in a register: 


a. Display the contents of the selected register as 
described in section 3.2.1. 


b. Using the DISPLAY CLR and register-entry switches, 
enter the desired data or instruction in the selected 
register. 


3.3 PROGRAM EXECUTION 


To make a cold start (i.e, when a new system is being 
initialized or the contents of memory are unknown): 


a. Turn the power on 

b. Load the bootstrap program 

c. Load the binary load/dump program 

d. Load the object program 
Instructions for steps a and b are provided below. Loading 
the binary load/dump and object programs is discussed in 
the Binary Load/Dump Program section of the applicable 


system handbook, with manual execution of a stored pro- 
gram explained below in section 3.3.3. 
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3.3.1 Power On 


Turn on computer power by placing the POWER switch to 


ON. When power is first turned on, the following conditions 


apply: 
a. Step mode (STEP indicator on) 
b. Sense switches not set (SENSE indicators off) 
c. Display register cleared (register display indicators off) 
‘d. P switch on (P indicator on) 
e. REG SELECT switches off (REG SELECT indicators off) 


When power is removed and reapplied without actuation of 
the POWER switch (by loss and recovery of the ac line 
voltage), the same conditions apply, except the computer 
will be in the run mode (RUN indicator on) instead of the 
step mode. 


3.3.2 Loading the Bootstrap Program 


The bootstrap program permits loadable programs to be 
loaded into main m2mory from a peripheral device. It isa 
program contained in a programmable read only memory 
(PROM) located in the processor. The operator can select 
a bootstrap program for one of three types of peripheral 
devices: Teletype paper tape reader, high-speed paper 
tape reader, or disc memory. The disc version of the 
bootstrap loader is primarily used for automatica program 
loading in a VORTEX operating system. The paper tape 
versions are primarily used for the automatic loading of the , 
binary load/dump program which is required for certain 
stand-alone programs contained on paper tape. Refer to 
the V70 Utility Programs Manual for a description of the 
binary load/dump program. Loading procedures for 
specific V70 software (VORTEX, FORTRAN IV, V70 
Assembier. etc.), are described in corresponding V70 
software manuals. 


‘The desired bootstrap program is selected by loading 


the appropriate bootstrap selection code into register RO 
(A register). The selection codes are: ; 


a. Teletype paper tape reader 000000 
b. High-speed paper tape reader 000001 
c. Disc memory system 000002 


Before the bootstrap program is loaded. the binary load/ 
dump tape (if paper tape input is being used) should be 
inserted into the paper tape reader with the first binary 
frame at the reading station. 


Addresses and instruction codes (octal) for the automatic 
bootstrap programs are listed in tables 3-3 and 3-4. 


To load the automatic bootstrap program: 


a. With the POWER switch in the ON position, place 
the computer in the step mode (STEP indicator on). 
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_b. Press REG. ; Address Instruction Code Symbolic Coding 
c. Using the four REG SELECT switches, enter the 000200 007000 (Memory address) 
binary code for register RO (0000). 000211 0005144 IXR 
000212 0005101 ENTR INCR 1 
d. Using the DISPL CLR and register-entry switches, 000213 100537* (102601) SEL RDON 
enter the desired bootstrap selection code into 000214 101537" (101201) SEL EXC IBFR,READ 
register RO. 000215 000200 (Memory address) 
000216 001000 JMP *2 
e. Place the computer in the run mode by pressing the 000217 000214 (Memory address) 


STEP/RUN switch (RUN indicator blinking). 


*When using the Teletype reader, replace this code with 


f. Press BOOT (RUN indicator is now on). This loads the one in parentheses. 


the bootstrap program and object program into 
main memory. 


The following procedure is for the user who wishes to load 
his own bootstrap program manually: 


a. With the POWER switch in the ON position, place the 
computer in step mode (STEP indicator on) 


b. Press P 


Table 3-4. 
c. Using the DISPL CLR and register entry switches. enter ‘ 
the starting memory address of the bootstrap program Automatic Bootstrap Program for 


in the program counter Disc Memory 


dy Freee MIEN Address instruction Code 
e. Using the DISPL CLR and register entry switches, enter 


the appropriate code of the next instruction in the 001130 100416 
console register 001131 104016 
001132 100216 
f. Press ENTER to load instruction code into the memory 001133 005001 
address specitied by the program counter. The program 001134 103116 
counter is incremented automatically. 001135 101016 
001136 001141 
g. Repeat steps e and f for each of the remaining 001137 co 001000 
bootstrap instructions 001140 001135 
001141 102516 
001142 151167 
001143 100021 
001144 001130 
001145 100021 
001146 100316 
001147 005102 
= 001150 103216 
Table 3-3. | 001151 , 103120 
Automatic Bootstrap Programs for ie ae : 
P 001153 0011 

High-Speed and Teietype Readers eaies ee 
001155 100020 
Address Instruction Code Symbolic Coding 001156 100016 
001157 101416 

000200 102637* (102601) READ CIB RDR 001160 001157 | 
000201 004011 ASLB NBIT 001161 — 102516 
000202 004041 LRLB 1 001162 151167 
000203 004446 LLRL 6 001163 001016 
000204 001020 JBZ SEL 001164 001130 
000205 000214 (Memory address) 001165 001000 
000206 055000 STA 0,1 001166 000600 
000207 001010 JAZ LHLT +1 : 001167 007760 
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Address 


007756 
007757 
007760 
007761 
007762 
007763 
007764 
007765 
007766 
007767 
007770 
007771 
007772 
007773 
007774 
007775 


Table 3-5. 
Manual Bootstrap Programs 


High-Speed Teletype 


Reader 


102637 
004011 
004041 
004446 
001020 
007772 
055000 
001010 
007000(a) 
005144 
005101 
100537 
101537 
007756 
* 001000 
007772 


Reader 
Code 


102601 
004011 
004041 
004446 
001020 
007772 


055000 . 


001010 


007000(a) 


005144 
005101 
102601 
101201 
007756 
001000 
007772 


NOTE 


Symbolic Coding 


READ CIB RDR 

ASLB NBIT - 7 

LRLB 1 

LLRL 6 

JBZ SEL 
(Memory address) 

STA 01 

JAZ LHLT + 1 
(Memory address) 


IXR 
ENTR INCR 1 
SEL RDON 


SEL EXC IBFR,READ 
{Memory address) 

JMP *.2 
(Memory address) 


The bootstrap loader routine is always loaded 
into the highest address of the first 4K memory 
increment, regardless of available memory. BLD 
i relocation and adaptation to the specified 
input device are described in the Binary Load/ 
Dump Program section of the applicable system 
handbook. 
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(a) Replace this code with 007600 if the test 
executive of MAINTAIN II! (document 98 A 9952 
07x) is to be loaded and executed. 


3.3.3 Executing a Stored Program 


To execute a stored program manually: 
a. Place the computer in step 
b. Press P 


c. Using the DISPL CLR and register entry switches, enter 
the address of the first program instruction in the 
program counter 


d. Press| 
e. Press DISPL CLR to clear the instruction register 


f. Press START. This loads the instruction specified by the 
program counter into the instruction register 


g. Press START again. This executes the instruction and 
loads the next program instruction into the instruction 
register 


h. Repeat step g for each instruction in the program 


To execute a stored program automatically: perform steps a 
through e above, place the computer in the run mode by 
pressing the RUN/STEP switch, and press START. 


SECTION 4 
THEORY OF OPERATION 


4.1 GENERAL 


This section describes the circuit operations of the proces- 
sor board, |/O control portion of the option board, and 
control-panel board. Furthermore, the control-store word 
format and addressing are aiso described. For the most 
part, the circuit descriptions are written to functional block 
diagrams that accompany the text. In some cases. however, 
the reader may wish to refer to the appropriate logic diagram 
in the System Maintenance Manual. Logic diagram part 
numbers are: 


a. Processor board, 91B0378 
b. Option board, 91B0401 
c. Control-panel board. 91B0406 
For ease of reading, some mnemonics are written with the 


variable n in place of the actual bit numbers. For example, 


ALU data mnemonics DALOO+ through DAL15+ are 
written DALn +(0-15). Mnemonic conventions and defini- 
tions are provided in section 6. 


4.2 FUNCTIONAL DESCRIPTION 


As illustrated in figure 4-1. the major functional sections of 
_the processor are central control, data loop, memory 
control, |/O data loop, and !/O control. Except for the 1/0 
control. which is located on the option board, these 
sections are on the processor board. Communication 


vo 
CONTROL 


CONTROL 
PANEL 


VTII-1500A 


CENTRAL 
CONTROL 


between the processor and the contro! panel is via the 1/0 
bus. The processor bus structure is illustrated in figure 4-2. 
A brief description of the five major sections is provided in 
the following subsections. 


4.2.1 Central Control 


The central control is the heart of the processor. !t contains 
the instruction register, control store, control store buffer, 
and control sequencing logic. The foliowing functions are 
performed by the central control: 


a. Initiates memory operations 


a: 


initiates {/O operations 


. 


Decodes instructions 


Cc 
d. Controls data transfers and manipulations 
e. Tests internal data loop conditions 

f 


Responds to interrupts 


The 16-bit instruction register receives instructions from an 
ihen free to accept new 


Bel eee. tals 


i - s 2 
(seas oA walari co. Wwisinis +S 


instructions. This double buffering of instructions provides 
a pipelining technique that allows the next instruction to be 
fetched during an otherwise unused memory cycle. The 
output of the instruction register can then be routed to the 
arithmetic and logic unit (ALU) or further decoding may be 
performed. 


Figure 4-1. Processor Functional Block Diagram 
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4.2.2 Data Loop . 


The data loop provides data transfer paths, data manipula- 
tion circuits, storage registers, and counters (figure 4-2). 
The data loop performs the following functions: 


a. Selects both of the ALU inputs from the following 
sources: Ba +8 he 
1. 16 general purpose registers 
2. Operand register — 
3. Memory input latch, in memory control section 
4. |/Oregister, in |/O data loop section 
5. Status word (signals displayed by control-panel 
STATUS switch) mk 
6. Instruction register (masked), in central control 
section , 
7. ‘Program counter 
8. Control store literal which consists of a 16-bit mask 
field from the control store buffer. 


b. Performs arithmetical and logical operations on the 
ALU inputs. 


c. Performs single and double length, bidirectional, open 
or closed, arithmetical or logical shifts in accordance 
with the contents of the shift counter. 


d. Stores and selects the desired test conditions such as 
ALU output zero, overflow, carry, SENSE switches, etc. 


The ALU performs arithmetic and logicai functions under 
control of the control store buffer. The ALU output is 
applied to the memory control and !/O data loop sections. 


4.2.3 Memory Control 


The memory control performs tasks initiated by the central 
control, 1/0 control, or options (on option board). It 
acknowledges acceptance of these tasks to the requesting 
section and signals completion. Once a request is accepted, 
no further requests are acknowledged (one exception to 
this rule permits the central control to override a previous 
request before it has been completed). Priority memory 
access (PMA) requests have a higher priority than !/0 
requests, and !/O requests have a: higher priority than 
central control requests. 


The following functions are performed by the memory 
control: 


a. Accepts tasks from central control and stores the 
following information to complete the task: 
1. Read/write 
2. Word/byte 
3. Address source 
b. Accepts tasks from options 
'¢. Accepts tasks from I/O control 


d. Acknowledges receipt of tasks 
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e. Resolves priority of simultaneous requests 


f. Defers requests if higher priority devices, such as PMA, 
request use of the memory bus. 


g. Provides asynchronous operation and drivers/receivers 
for the memory bus. 


h. Signals completion of scheduled task. 


Since the memory control operates asynchronously, the 
central control is free to perform other non-memory 
operations while the scheduled task is being executed. The 
memory control's ability to accept tasks from the 1/0 
control permits direct memory access (DMA) operations to 
cycle steal without interfering with non-memory operations 
in the remainder of the processor. 


4.2.4 1/0 Data Loop 


The 1/0 data toop (see figure 4-2 for 1/O data paths) 
contains a multiplexor, 1/O register, and drivers and 
receivers. Three sources of data are applied to the 1/0 aata 
ioop: data from the 1,O bus. data from tre ALU. and caia 
from the memory !/C latch. The input data is selected by 
the |/O multiplexor under control of 1/0 control signais and 
transferred onto the bidirectional I/O bus. 


In- addition to being applied to the |/O drivers, the output 
of the 1/O register is applied to the data loop and memory 
control sections. 


4.2.5 1/0 Control 


The !/O control operates under control of an independent 
1/O control store and performs !/O operations initiated 
either by the central control or peripheral device activivy. 
This permits I/O operations to proceed with minimum 
impact on other internal processor functions. The \/O 
control performs the following functions: 


a. Programmed !/0 initiated by the central control. 
b. DMA trap-in/trap-out operations (up to 372,900 words | 
per second. with semiconductor memory). 


c. High-speed OMA trap-in/trap-out operations (up to 
969,600 words per second, with semiconductor mem- 


ory). 


d. |!/Ointerrupts 


4.3 CENTRAL CONTROL CIRCUITS 


This section describes the hardware circuits of the central 
control. To understand the functions of the central control, 
one must also become familiar with the microprogramming 
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operations (firmware). Listed below are sections of this 
manual containing microprogramming information: 


a. Controi-Store Word Format (section 4.8) 
b. Control-Store Addressing (section 4.9) 
c. Microprogramming Examples (section 4.11) 


Other microprogramming documents to be used in con- 
junction with this manual are: 


a. The Microprogramming Guide (98 A 9906 07x) de- 
scribes capabilities, techniques, and coding of micro- 
programming. 


b. The Micro-Word Flowcharts (98A0887) are contained 
in the System Maintenance Manual. | 


The circuits of the central control are shown in the block 
diagram of figure 4-3. Page numbers of the processor logic 
diagrams are provided in parentheses for each circuit block. 


4.3.1 Instruction Register 


The 16-bit instruction register receives instructions 
M1in+(0-15) from the instruction buffer (in the memory 
contro! section) which is then free to accept new insiruc- 
tions. This double buffering of instructions provides a pipe- 
lining technique that allows the next instruction to de 
fetched during an otherwise unused memory cycle. Refer 
to section 3 of Microprogramming Guide for further infor- 
mation on the instruction pipeline. 


Data is clocked into the instruction register by clock signals 
that result from gating the full clock KKC2 + with CTEGO + 


and CBGO+. The register clocks occur whenever the 
control-store buffer T field contains 00 (CTEQO+ is high) 
and the G field bit 0 is true (CBGO + is high). The register 
generates instructions C2!In(0-15) in both true and comple- 
ment form. 


4.3.2 Instruction Field Selector 


The instruction field selector consists of ten 8-input 
multiplexors which can select a field of up to five bits from 
the instruction register to form the iow order bits of the 
control store address. This is accomplished by using the FS 
field of the control store buffer CBFSn +(0-3) to specify 
which of 16 possible fields are to be extracted and applied 


-to the control store address lines CEADn- (0-8). Since there 


are not enough. bits in the 16 bit instruction register to 
provide 16 5-bit fields. the remaining bits (multipjexor 
inputs) are either grounded to provide a source of logical 
ones to the control-store address or connected to various 
processor flags for conditional branching. All outputs from 
the instruction field selector are masked by bits in the MS 
and MT fields of the control store buffer, thus providing a 
generalized methed for generating addresses. That is. 
addresses may be formed which either depend on the 
contents of the instruction register or may be arbitrarily 
specified by selecting a field position containing logicai 
ones and then masking off the desired logical zero bits 
using the MS and MT fields. 


Bits 0, 1. and 2 of the FS field select one input of each 
muitipiexor. The bit-3 activa low ane it beoa5 af ing 73 
field (CBFS3— and CBFS3 +) enavie the tive A muitiplexors 
CFSAn + (0-4) or the five B muitiplexors CFSBn + (0-4). The 
muitiplexor truth table is shown in table 4-1. 


Table 4-1. Instruction Multiplexor Truth Table (IC Type SN74151) 


CBFSn+ CBFS3+ 
(2-0) 
PINS PIN 
7 10 11 4 3 2 


rc 


| 


TH ETP pe ye pepe pm ie ie in fe i 
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L 


| 


rc 
r 
=x 


c 


Han 


c 


L 


NOTE: 1. H= HIGH, L= LOW, AND NO H ORL = IRRELEVENT INPUT. 
2. THE FIVE A MULTIPLEXORS CFSAn+(0-4) ARE ENABLED WITH A 


VTH-1601A 
A LOW CBFS3+, 
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LOW CBFS3-, AND THE FIVE B MULTIPLEXORS CFSBn+(0-4) WITH 


MIin+ (08-15) 


CAEN+ 


CTEQO+ 
CSEQO+ 
CBG2+ 

CEAIA- 
CINTS- 

CAEN* 
C12130- 


CS10G24 


OTCND+ 


DTOND- | 


CBTSn #(G-3) 


VTI3-281A 


INSTRUCTION 
DECODER 
(73-74) 


INSTRUCTION 
DECODING 
LOGIC (76-79 


ADORESS 
SNTROL 


CapEQui 


4— 


(881 


C10S2n+(0,1) 


CIDA3n+(0-8) 


CTtQn 40,2, 33 


RESET LOGIC 


CONTROL STORE BUFFER (61-64) 


MIIn+(00- 15) 
CIDXX3+ 
CIDXX0+ 
CBGO+ 
CIDKX2+ ee INSTRUCTION 
CIDXX5+ s "REGISTER 
CID04+ EQO* (66-67) 
CIDIO+ 
C1D00+ 
C2Inn-(00-15) 
CBFSn(0-3) 
Mi ln=(0-7) INSTRUCTION 
; FIELD SELECTOR 
CACIDE+ 
{ 
{ | wv = — to} a a 
BS “mt =] <1 | et ate 
3 Ol <- =] sl &) = 
7 g| 3/3] 4] 2) 21 3 
Oo] GIS S| Glai=a 


4 
+ 
-— 


ADDRESS 
SELECTOR 
158-60) 


CEADn- (0-8) 


CONTLOL 
STORE 
* (53-36) 


CBIEN- 


CBina +(32-63) 


(0-4) 


CBAF nia 
CBMSn1 (0-3) 
CBFS3- 


CBMT: 
¢ CBFSN40-3) 


CBIMO+ > 


CSEQO+ 


CBT tO, I) 
CBSn+(0,1) 


SUPERVISOR 
CONTROL 
(89) 


CESK- 


MCDFC- 


Ln CLOCKS 


(89) 


CINMPC- 
EXECUTION 
ene KCINAAP= otf 
63,44) o g N 
si 2] = 
QO) Ul YU 
v 


oy 
Z| - 
Or 9 
—-| a 
a 17 


CBT 
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4.3.3 Instruction Decoder 


The instruction decoder provides preliminary decoding of 
the two most-significant 4-bit fields of the instruction 
buffer M1In + (8-15). Decoding is accomplished with 
PROMs (programmable read only memories) that are pro- 
grammed for optimum performance. As illustrated in 


figure 4-4, the PROMs are divided into two sections, A2 
and A3. The A2 PROM decodes M1In + (8-11) and pro- 
auces 9-bits of output data CIDA2n + (0-8) plus control 
signals. The A3 PROM decodes M1In + (12-15) and pro- 
duces 9-bits of output data CIDA3n - (0-8) plus control 
signals. The two 9-bit data words are applied to the in- 
struction decoding logic where they are combined with 
the least-significant 4-bit fields of the instruction buffer. 
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CIDXX2 +. Truth tables for the A2 and A3 ROMs are shown 


in tables 4-2 and 4-3. 
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4.3.4 Instruction Decoding Logic 


The instruction decoding logic produces the 9-bit address 
for the control store CEADn- (0-8) by combining the two 
least significant 4-bit fields of the instruction buffer 
M1In + (0-7) and the two 9-bit outputs from the instruction 
decoder CiIDA2n +(0-8) and CIDA3n + (0-8). This logic and 
the instruction decoder are completely generai purpose, 
and can be used to optimize any instruction set's 
performance by changing the control store contents or by 
using a writable control store. 


Formation of the decoded control-store address is accom- 
plished with open-collector drivers. Section 4.9 provides a 
detailed description of controi-store addressing. The block 
diagram in figure 4-5 shows the inputs and outputs for the 
driver circuits. The outputs are the control store address 
signals, and the inputs are data from the instruction buffer 
and instruction decoder plus enabling signals generated by 
the instruction decoding logic. The enabling signals are 
described as follows: , 

a. CACIDA+ and CACIDB + enable decoded addresses 
to be applied to the control store, and are high except 
when inhibited by an interrupt (CDREN+, CAEN +, 
CENOD + are high). A low CIM30- inhibits address 
decoding. 

b. CILC2 + transfers the CIDA2n +(4-8) signals to bit 
positions 4 through 8 of the control store address. 
CILC2 + is controlled by signals generated within the 
instruction decoding logic. 


c. CILC2X+ transfers the CiIDA2n +(0-3) signais to Dit 
positions O through 3 of the control store address. 
CILC2X + is controlled by CIDOO0+. 


d. CILCO+ transfers the Mlln+(0-3) signals to bit 
positions 0 through 3 of the controi store address. 
CILCO+ is controlled by CiIDS32-, CiDS20+, and 
CIDS30-. 


e. CILC1+ transfers the Mlin+(4-7) signals to bit 
positions 0 through 3 of the control store address. 
CILC1 + is controlled by CIDS32-. CIDS21+, and 
CiDS31-. 


4.3.5 Address Control 


The address control applies two enabling signals (CEAFS + 
and CEATS +) to the address selector. 


CEAFS + is true (high) when one of the following conditions 
occur: 


a. The T field contains binary 10 (CBT1+ high and 
CBTO- low) indicating a true condition is being tested, 
and the true condition is met (DTCND + is high). 


b. The T field contains 00 (CTEQO + is high) indicating no 
conditional testing is being performed, the interrupt 
address is not enabled (CEAIA~ is high), and the 
decoder address is not enabled (CACIDE- is high). 


c. The T field contains binary 11 (CTEQ3+ is high) 


indicating that a false condition is being tested, and the 
false condition is met (DTCND-— is high). 
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CEATS + is true (high) when one of the following conditions 
occur: 


a. Conditional testing is being performed (CTEQO- is 
high), and field selection is not enabled (CEAI- is 
high). 

b. No conditional testing is being performed (CTEQO + is 
high), no register field selection (CBABE- is high), the 
TS field is not enabling interrupts (CSTOG2- is high), 


no |/O request (CRQIO- is high), and there is no page 
jump (CPAD-— is high). 


4.3.6 Address Selector 


Under control of the address control circuits. the address 
selector selects the next control store address from one of 
the following sources: 

a. Instruction field selector. 

b. AF field of control store buffer. 

c. Alternate test address (TS fieid). 


d. Interrupts. 


RESET switch. 


@ 


The control store address lines CEADn-(0-8) from the 
address selector are logically ORed with address lines from 
the instruction decoding logic and reset logic. The OR 
function is accomplished by driving the address lines with 
open-collector integrated circuits. : 
When an instruction field selection occurs, a high CEAFS + 
enables a 5-bit field from the instruction field selector 
CFSAn(0-4) or CFSBn(0-4) to be used as the least 
significant bits of the control store address CEADn- (0-4). 
Bit 4 is also enabled by a high CMTIO+ which indicates 
that no |/O operation has been requested and the mask bit 
is true (CBMT + is high). Bits 0 through 3 are masked by 
the MS field CBMSn + (0-3). 


When no instruction decoding is being performed, a high 
CACIDE- enables the AF field CBAFn + (0-4) to be used as 
the most significant bits of the control store address 
CEADn- (4-8). 


When an alternate test address is selected, a high 
CEATS + enables the TS field CBTSn + (0-3) to be used as 
control store address bits 1 through 4. 


When an-interrupt address is required, a high CEAIA+ 
enables interrupt addresses |lAn+(0-3) from the 1/0 
section to be used as the least significant bits of the 
control store address CEADr- (0-3). 


Pressing the control-panel RESET switch, produces a high 
CADEQ1 + which sets all bits of the control store address 
to ones (low level). Bits O through 4 are set by the address 
selector, and bits 5 through 8 by the reset logic. 
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Figure 4-5. Decoding Logic Driver 
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4.3.7 Control Store 


The control store is a 512-word by 64-bit high-speed ROM. 
It contains the microprogram which emulates the com- 
puter’s instruction set. Control store output bit 0 through 
31 are applied to the control store buffer in the data loop 
section, and output bits 32 through 63 are applied to the 
control store buffer in the central control. Since the control 
store outputs are tristate (or open collector), they can be 
disabled to allow an external control store to provide the 
inputs to the control store buffer. Interface signals for the 
external control store are routed through processor board 
connectors P2 and P3. 


A low XCSEN + disables the control store when an external 
control store is used (XCSEN+is high with no external 
control store). A high CBIEN- disables control store bits 0 
through 7 and allows these bits to be applied to the control 
store buffer from the register field selector. 


For a list of the binary codes contained at each address of 
the control store, refer to document 81L7709-001 in the 
System Maintenance Manual. 


4.3.8 Buffer Control 


The buffer control decodes certain fields of the control 
store buffer. 


When the AB field does not contain 00 (CBABO+ or 
CBAB1 + is high) and there is no |/O transfer requested 
(CRQIO + is low), a high CBABE+ enables the register 
field selector to provide input data to the A and B fields. A 
high CBIEN- disables the control store output bits 0 
through 7 when the register field selector is enabled 
(CBABE + is high) or the MR field contains 1 (CBMR+ is 
high). CBAKE=is an enabling signal for the A field of the 
control store buffer. 


CMTIO+ is the repowered MT-field bit (CBMT +) which 
is applied to the address selector when there is no 1/0 
request (CRQIO- high). 
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CMRIO- is generated by gating CBMR+ with CRQIO- to 
mask the most significant bit in the register field selector. 


CIMDEN + is an enabling signal for the file control in the 
data loop section. 


4.3.9 Register Field Selector 


The register field selector, which contains four 8-input 
multiplexors, permits the selection of a 3- or 4-bit field from 
bits 0 through 10 of the instruction register C2in + (0-10) 
and applies it to the A and B fields of the contro! store 
buffer. This allows the A and 6 fields to be loaded directly 
from the instruction register thus saving control store 
addresses and improving performance for typical instruc- 
tion sets. 


A block diagram of the register field selector is illustrated 
in figure 4-6. Field selection is controlled by three bits of 
the TS field C8TSn +(0-2). CMRIO- masks the most 
significant output bit (CBIO3 + or CBIO7 +) to permit the 
selection of either a 3- or 4-bit field. The multiplexor 
outputs are transferred through open-collector drivers by 
CBABE +. Table 4-4 is the truth table for the multipiexers. 


4.3.10 Control! Store Buffer (Bits 32-63) 


The central controi portion of the control store buffer hoids 
the control fields of the fast microinstruction fetched from 
the control store. Input and output signais for the various 
fields are shown in the biock diagram of figure 4-7. The 32 
input bits are simultaneously loaded into eight 4-bit 
registers on the negative transition of the full clock 
KKC2+. For a detailed description of the fields in the 
control store word, refer to section 4.8. 


4.3.11 Control Field Decoder 


The control field decoder (figure 4-8) decodes the signals 
from the T, S, and IM fields of the control store buffer. A 
block diagram of the control field decoder is illustrated in 
figure 4-8, and truth tables are provided in tables 4-5. 4-6, 
and 4-7. 
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Figure 4-6. Register Field Selector Block Diagram 
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Table 4-4. Register Multiplexor Truth Table (IC Type SN74151) 
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Figure 4-7. Control Store Buffer (Bits 32-63) 
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Table 4-5. T-Field Decoder Truth Table 


INPUTS OUTPUTS 
CBTI+ CBTO+ CTEQO+ CTEQI+ © CTEQ2+ CTEQ3+ 


NOTE: L=LOW, H = HIGH 
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Table 4-6. S-Field Decoder Truth Table 


INPUTS 


CBS1+ CBSO+ 


NOTE: 
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L=LOW, H= HIGH 


CSEQO+ 


OUTPUTS 
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CSEQ2+ 


Table 4-7. IM-Field Decoder Truth Table 
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CIMXX0- 
CIMXX1+ 
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CIM30- 


co << K Ke 


NOTE: L=LOW, H= HIGH, AND X IS IRRELEVANT 
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4.3.12 Memory, 1/0, and Clock Control 


Signals applied to the memory control section are: 
CRQM +, COVRM +, CABRT- , CECKM+, and CECKM-. 


The central control requests a memory operation by 
generating a high CRQM +. CRQM + is high except during 
one of the following conditions: 


a. The centrai control overrides the memory request 
(CSEQO- and CIMOXX + are high). 


b. The IM field does not contain 0100 when the S field 
contains 00 (CIMXX0-, CIMIXX-, and CSEQO+ 
are high). 


The central control can change its memory request by 
generating a high COVRM-+ (override signal). COVRM + 
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goes high when the S field does not contain 00 (CSEQO- is 
high), and the two most-significant bits of the IM field are 
zero (CIMOXX + is high). 


In order for the central contro! to successfully initiate a 
memory request, the abort signal CABRT- must remain 
high. The memory request is aborted (CABRT- is low) if 
any of the following conditions occur: 


a. Asystem reset condition occurs (SRST + is high). 


b. The S field contains binary 11 (CBSO + and CBS1 + 
are high) and the conditional test is not met (DTCND- 
is high). 


c. The S field contains binary 10 (CSEQ2 + is high), the T 
field does not contain 00 (CTEQO- is high), and, the 
conditional test is met (DTCND + is high). 


CECKM+, and its complement CECKM-, enable clock 
signals which are generated in the memory control section 
and used in the central control. CECKM + is normally high 
but may be inhibited (low) during one of the following 
conditions: 


a. An1/O transfer is requested (CRQIO + is high) but not 
acknowledged (IAKC1~ is high). 


b. A wait for a memory acknowledgment occurs and no 
memory acknowledgment signal is received (MDNC- is 
high). The wait for a memory acknowledgment occurs 
when CBIMO+, CBIM1 +, CSEQO+, and CiMOXX + 
are high. 


c. A wait for an 1/O done condition. This occurs when 
CIMXX2 +, CIMOXX +, CSEQO +, and IDNC- are high. 


d. Asystem reset condition occurs (SRST- is low). 


Signals applied to the I/O control section are: CRQIO+, 
CIDJMK=, and CIDHLT +. 


The high CRQIO + is an !/O transfer request signal that is 
applied to the I/O control section when the IM field 
contains 1110 or 1111 and the S field contains 00 
(CSEQO + is high). CIDJMK + is a decoded jump-and-mark 
signal and CIDHLT+ is a deccded halt signai: they are 
derived by signals from the instruction decoder (C!DCO+, 
CIDXXO +, and CIDXX2 +). 


CSAMCC + and CSAMOV+ (and its complement CSA- . 


MOV- ) are applied to the status and test logic in the data 
loop section. A high CSAMCC+ enables a clock signal 
DTKL- for the ALU flags DCNOZ+, DCNODC+, DSGN+. 
-. and DEQ+. CSAMOV+ goes high whenever an overflow 
condition is to be sampled by the overflow flag. A high 
CPMAST + is generated to start a special mode of the PMA 
option. CPMAST + is high when the T field contains 00 
(CTEGO+ is high), the S field contains binary 10 
(CSEQ2 + is high), and bit O of the G field is true (CBGO + 
is high). 


4.3.13 Reset Logic 


The reset logic contains a flip-flop that synchronizes the 
reset signal (SRST-) from the computer control panel. 
When the RESET switch is pressed, the flip-flop output 
CRST- is low and is applied to the interrupt logic to 
produce a high CADEQ1 +. The CADEQ1 + signal is routed 
back to the reset logic to set all control-store address bits 
to ones (low level). 


4.3.14 Interrupt Logic 


The interrupt logic receives the following types of 
interrupts: 


a. Control panel (NSTP- ) 


b. 1/0(IRQC-) 
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c. |/Owith memory protection instalied (BINS- ) 
d. Option board (OINT= ) 


Each of the above interrupt signals are masked with a bit 
from the TS field CBTSn +(0-3). The occurrance of an 
interrupt signal and its associated mask bit enable the 
interrupt logic to generate various control signals. 


An interrupt from the contro! panel is initiated when the~ 
STEP/RUN switch is placed in the step position. This 

applies a low NSTP— to the interrupt logic where it is 

synchronized with the full clock KKC2+ and then gated 
with bit 3 of the TS field. 


When an I/O interrupt is initiated, the 1/0 control section 
applies a low !IRQC- to the interrupt logic. Any 1/0 
interrupt is accepted by the interrupt logic when bit 0 of 
the TS field is set (CBTSO + is high). When TS-Field bit 1 is 
set (CBTS1 + is high) and bit 0 is reset (CBTSO+ is low), 
interrupts are accepted only if the memory crotection 
option is instailed. BINS~ is low when this option is 
installed. 


When an interrupt from the option board is initiated. a low 
OINT= is applied to the interrupt logic where it is gated 
with bit 2 of the TS field. 


The signals generated by the interrupt logic are: CINTS-. 
CEAIA-, CINTF +, CADEQ1 +. and CSOIM1 +. 


CINTS- is low when the interrupt flag CINTF + is high, IM 
field contains O11x (x is irrelevant bit), and the S field 
contains 00. The last two conditions occur when CBIM1 +, 
CIM1XX +, and CSEQO + are high. 


CEAIA~ is low when all the following conditions occur: 
a. An interrupt is accepted. 


b. The Sand T fields contain 00 and the G-field bit 2 is set 
(CSTOG2 + is high). 


c. An interrupt flag has not been selected, or it has been 
selected but not set (CINTS- is high). 


interrupt flag CINTF + is set by the interrupt service micro- 
routine. It indicates that an I/O interrupt has occurred and 
is in process. CINTF+ is also used at the compietion of 
an interrupt to determine the status of the instruction pipe- 
line. The interrupt flag flip-flop is set (CINTF + ‘is high) 
when the S field contains 00 and the IM field contains 0111; 
it is reset when the S fieid contains 00 and the IM field 
contains 0110. The clock for the interrupt flag flip-flop is 
controlled by decoding the three most significant bits of 
the IM field, and is generated when the |M field contains 
011x with the least significant bit irrelevant (x). The least 
significant bit of the IM field is applied to the data input 
of the flip-flop. The flip-flop is directly reset when the LB 
field contains Ox, the X field contains x1, and DSCON- 
is high. 


4-15 


THEORY OF OPERATION 


A high CADEQ1 + is applied to the address selector and 
reset logic to set the control store address bits to ones (low 
level). CADEQ1 + goes high when one of the following 
conditions occur: 


a. Areset signal is received from the control panel (CRST- 
is low). 


b. Acontrol panel interrupt is received, bit 3 of TS field is 
set (CBTS3 + is high), and CEAIA= is low. 


4.3.15 Supervisor Control and Clocks 


The supervisor control contains a flip-flop which ts set 
(CESK + is high) when the S field contains 00 (CSEQO + is 
high) and the IM field contains 1011 (CIM2XX+, 
CBIM1+, and CBIMO+ are high). The flip-flop is reset 
when the S$ field contains 00 and the IM field contains 
1010 (CIM2XX + and CBiIM1 + are high, and CBIMO+ is 
low). 


The clocks circuit generates two clocks (KKC1+ and 
KKC2 +) from the full clock MCDFC-. 


4.3.16 Execution Conirol 


The execution control performs the following functions: 


a. Decodes the execution type instruction (003XXX), and 
stores the decoded information during the instruction 
execution. : 


b. Provides a signal to the memory protection option 
indicating that an execution type instruction has been 
decoded. 


c. Inhibits |/O and control-panel step interrupts until the 
completion of instruction execution. 


The CINMPC + flip-flop is set (CINMPC + high) at the 
completion of instruction decoding (CACIDE + high) if the 
instruction decoder outputs CID00 + and CIDXX3+ are 
both high. This flip-flop is reset when the instruction being 
decoded is not an execution type instruction. 


The CXECCM + flip-flop is set (CXECCM- low) when the 
condition is met for a jump, jump and mark, or execution 
test (CBT1+, CBG3-, and DTCND + are high). The low 
CXECCM- enables the CXEINH+ flip-flop to be set 
(CXEINH- !ow) when the next instruction is decoded. 
This causes the CXECCM+ flip-flop to be cleared 
(CXECCM™- high). 


The CXEINH + flip-flop is reset during the next instruction 
decoding ‘time (CACIDE + high). 
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4.4 DATA LOOP CIRCUITS 


The circuits of the data loop are shown in the block 
diagram of figure 4-9. Page numbers of the processor logic 
diagram are provided in parentheses for each circuit block. 


4.4.1 Control Store Buffer (Bits 0-31) 


This portion of the control store buffer holds the first 31 
bits of the last microinstruction fetched from the control 
store. Bits 0 through 30 control data loop operations and 
bit 31 is used in the central control. Input and output 
signals for the various fields are shown in the block 
diagram of figure 4-10. The 32 input bits are loaded into 
the control store buffer on the negative transition of the full 
clock KKC1 +. The A and B fields require enabling signals 
from the buffer control circuit in the central control section. 
A low CBAKE- enables the A field and a high CABIO1- 
enables the B fieid. For a detailed description of the fields 
in the control store word. refer to section 4.8. 


4.4.2 Register Files A and B 


The register files A and B comprise 16 general purpose 16- 
bit registers that can be used in the emulation of an 
arbitrary instruction set, as well as providing operational! 
registers and working storage for internal operations. Each 
file consists of four 16-word by 4-bit random-access 
memories. During a read operation, each file can be 
independently addressed. This permits simultaneous ac- 
cess to the contents of two arbitrary registers thus 
eliminating the need for a time consuming sequential 
access. During a writing operation, the files are identically 
addressed so that duplicate copies of the written data are 
available. 


A block diagram of the register files are illustrated in figure 
4-11. Both register files receive their input data DALn + 
(0-15) from the arithmetic and logic unit (ALU). The input 
data are loaded (written) into one cf the 16 registers in 
files A and B with a low DWCN-—. One register out of 16 
is selected with 4-bit address codes DFAAn + (0-3) and 
DBSn— (0-3) applied to each file. These address codes and 
the corresponding registers are listed in table 4-8. Loaded 
data are available on the output lines of the register files. 
Asan example, if an address code of 0001 and alow DWCN— 
are generated, the data on the output lines of files A and 
B arc the contents of the B register (or register R1 for the 
expanded instruction set). 


Data on the output lines of file A DOFAn-(0-15) are 
transferred (read) to latch A with a low DENFA-. Data on 
the output lines of file B DFBn-(0-15) are transferred 
(read) to latch B with a low DENFB-. In addition, the 
complements of file A output bits 0 and 15 (DFAQ+ and 
DFA15 +) are applied to latch A for use in various shifting 
operations. 
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Figure 4-10. Control Store Buffer (Bits 0-31) 
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DFAn- (0-15) 


DFAO+, DFAI5+ 


DFBn- (0-15) 


Figure 4-11. Register Files Block Diagram 


Table 4-8. Register File Address Codes 


Register 
(Basic 
Instruction 
Set) 


Contents are 
always all zeros. 
Instruction register 
contents. 

Contents are 
always all 

zeros. 


Used for temporary 
storage. 
Used for temporary 
storage. 


Register 
(Expanded 
instruction 

Set) 


R6 

R7 
Instruction register 
contents. 


Contents are always 
all zeros. 

Contents are 

always ali ones. 
Used for temporary 
storage. 

Used for temporary 
storage. 


4.4.3 File Control 


The file control provides register file B with 4-bit address 
codes DBSn + (0-3) by inverting B-field signals DFBAn + (0- 
3). During the writing phase (DFLC + is high) of each 
microinstruction, file-B addresses are switched to the same 
codes as the file-A addresses. This ensures that identical 
data is loaded into the same address of both files when 
DWCN- goes low. . 


A high DEKWCF +, applied to the file control, produces a 
low DWCN- that enables data to be written into files A 
and B. 


During the latter portion of the processor cycle, high 
DFLC+ and DFLCC+ signals are generated to prevent 
input data from being loaded into latches A and B. 


During multiplication and division operations, CBI04+ is 
controlled by DDQS- to produce address 1110 or 1111 for 
register file B. Depending on the state of the W-field bit 
(DW +), DDQS- is controlled either by the ALU bit 15 or 
operand register bit 1. 
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4.4.4 Latch A Control 


Latch A control decodes LA field signals DGLAn +(0,1) and 
generates enabling signals for latch A and register file A. 
The following signals are applied to latch A: 


a. DGPR+ and DGPRA+ foad the contents of the 
program counter DPRn + (0-15) into latch A. 


b. DLAGL+ and DLAGLA+ load register file A data 
DFAn + (0-15) which are shifted left one bit position, 
into latch A. 


c. DLAGR+ and DLAGRA+ load register file A data, 
which are shifted right one bit position. into latch A. 


DLAGS + and DLAGSA + load unshifted register file A 
data into latch A. ; 

A low DENFA- is generated by latch A control to transfer 
register file A data to latch A. DENFA- goes low when the 
contents of the program counter are not being transferred 
to latch A (DENF2+ low), and the conditions specified by 
ine LA, LB. and SH fields are met (DGLAI-. DGLBI1-. 
DLAGS + and DSHFTO+ are high). These conditions 
specify the output of latch A is zero. 

DFLCC +, from the file control, goes high during the latter 
portion of the processor cycie io innibit the decoding 
function of the latch A control. 


a 


DFLC+ 
DGPR+, DGPRA+ 

DLAGS+, DLAGSA+ 

DLAGR+, DLAGRA+ 

DLAGL+, DLAGLA+, DLAGLB+ 
DPRn+ (0-15) 

DFAn= (0-15) 


DSHFTn+ (0,1) 


DGLAO+ 

DORn+ (0,15) 

DSMI+ SHIFTING 

DFAn+ (0,15) MULTIPLEXOR 
DLAGR+ 

ENABLE DSEN- 
GRD SELECTOR 
DSHFT2+ 
4- a 

DFAI BIT-15 DSLIN+ 


DFAI5- SHIFT-LEFT 


SELECTOR 
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4.4.5 Latch A 


Latch A provides data selection and buffering for the A 
input of the ALU. The sources of latch A input data are the 
program counter DPRn + (0-15) and register file A DFAn~ 
(0-15). Latch A buffers the output of the register file A from 
the ALU input during a file A write operation. A block 
diagram of the latch A circuits is illustrated in figure 4-12. 
The following are the types of data that can be loaded into 
latch A along with corresponding enabling signals from 
latch A control: 


a. Contents of the program counter are loaded into latch A 
with a high DGPR + and DGPRA +. 


b. Unshifted data from register file A are loaded into latch 
A with a high DLAGS + and DLAGSA +. 


c. Register file A data shifted left one bit position are 
loaded into latch A with a high DLAGL +, DLAGLA +, 
and DLAGLB +. 


. Register file A data shifted right one bit position are 
loaded into latch A with a high DLAGR+ and 
DLAGRA +. 

DFLC + is a timing signal from tne file control circuit. A low 

DFLC + enables latch A to sample and select the 

appropriate input data. During the latter portion o7 the 

processor cycle, DFLC+ goes high causing latch A to 


Q 


BITS 0-15 
SELECTOR DLAn=+ (0-15) 
GATES 


DSHIN- 


Figure 4-12. Latch A Block Diagram 
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disregard further changes to its other inputs as occurs 
when data are written into the register file. 


DSHIN=- and DSLIN + (figure 4-12) are additional inputs 
to the bit 0 and 15 selector gates, and are required for 
implementing shifting operations. DSHIN- is applied to the 
bit 0 and 15 selector gates and is generated by a 
multiplexor circuit (refer to table 4-9 for the multiplexor 
truth table). DSLIN + is applied only to the bit 15 selector 
gate and is selected from either DFA14~ or DFA15-. When 
DSHFT2 + is high, DFA15=- is connected to the DSLIN + 
line. When DSHFT2 + is low, DFA14- is connected to the 
DSLIN + line. 


A low DSEN- is used to enable the shifting multiplexor. 
When DSHFT2 + is high, a ground signal is connected to 
the DSEN- line to enable the muitiplexor. When DSHFT2 + 
is low, DSEN= is controlled by DLAGR +. 


4.4.6 Latch B Control 


Latch B control decodes LB field signals (DGLBO+ and 
DGLB1+) and generates enabling signals for latch B, 
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register file B, and B multiplexor. The following signals are 
applied to latch B. 


a. DLBGI+ and DLBGIA+ toad the contents of the 
instruction register C2In- (0-15) into latch B. 


b. DGLB1- and DLBGM + are produced from bit 1 of the 
LB field (DGLB1 +) and are used to load the 16-bit 
control store literal into latch B. The control store 
literal is the mask field of the contro! store buffer 
(fields B, SH, X, W, V, SC, WR, C, and M). 


c. DLBGS+ and DLEGSA+ load data from either the B 
multipiexor or the register file B. 


A low DENFB- transfers register file B data to latch B. 
DENFB- goes low when register file B is selected as the 
input for latch B. and remains high when other latch B 
inputs are selected. DLBMX- and DLBMXA- are comple- 
ments of bit 0 of the LB field and are used to enable the B 
multiplexor. . 


Table 4-9. Snifting Multipiexor Truth Tabie 


DGLAO+ DSHFTO+ GRD DORI5+ 


DSHFT 1+ DSEN- DFAI5+ 


Tretrerrrerpwrireere 
Le Lee Se Eee ee 
Le ee ee ee oe coe ce eel eel ool alll coll eel edb 


L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 


DSM1+ DFAI5+ 


OPEN DFAOO+ DOROO+ 


ile Od a = Oe ee ee A is iN 


NOTE: H= HIGH, L= LOW, AND NO H ORL INDICATES IRRELEVANT INPUT 


VTN-161S 
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4.4.7 Latch B 


Latch B provides data selection and buffering for the B 
input of the ALU. The sources of latch B input data are: 
register file B, B multiplexor, instruction register, and 16- 
bit control store literal. Latch B buffers the output of the 
register file B from the ALU input during a file writing 
operation. The following are the types of data that can be 
loaded into latch B along with corresponding enabling 
signals from latch B control: 


a. Register file B data DFBn- (0-15) or B multiplexor data 


DMXn- (0-15) are loaded into latch B with a high © 


DLBGS+ and DLBGSA+. The data selection is 
determined by latch B control (DENFB- or OLBMX- 
and DLBMXA- ). 


b. Contents of the instruction register C2In- (0-15) are 
loaded into latch B with a high DLBGI+ and 
DLBGIA +. 


c. The 16-bit control store literal (fields B. SH, X, W, V. SC. 
WR, C, and M) is loaded into latch A with a nigh 
DLBGM + and OGLBI1-. 


DFLCC is a timing signal from the file control circuit. A low 
DFLCC enables latch B to sample and select the appropri- 
ate input data. During the latter portion of the processor 
cycle. DFLCC + goes high causing iatch B to disregard 
further changes to its other inputs. 


4.4.8 B Multiplexor 


When specified by the LB fieid, the B muitiplexor provides 


input data to latch B. As illustrated in the block diagram of- 


figure 4-13, the B multiplexor receives eight data inputs (a 
through h), LB,-field enabling signals (DLBMX= and 
DLBMXA= ), and B-field data-selection signals DFBAn + (0- 
2) and DFBAnA+(0-2). The 8B multiplexor output data 
DMXn- (0-15) is applied to latch B. 


The eight data inputs and their sources are listed as 
follows: 


a. Operand register DORn + (0-15). 
b. Memory input latch MiLn + (0-15). 


c. 1/Oregister |ORn + (0-15). 


d. Status word consisting of key register bits DCKn + (12- 
15), shift-counter bits DSCn + (0-4), supervisor-key flag 
CESK +, and arithmetic flags (DCNDC+, DSGN+, 
DEQ +, DOVF +, and DCNOZ +). 


e. Right byte of operand register DORn +(0-7) with the 
sign bit DORO7A+ extended. The operand register 
right byte remains in the right byte position of the B 
multiplexor output. and the sign bit is placed in all bit 
positions of the left byte. 


f. Left byte of operand register DORn +(8-15) with the 
sign bit DOR15A + extended. The operand register left 
byte is placed in the right byte position of the B 
multiplexor output, and the sign bit DORI5A+ is 
placed in all bit positions of the left byte. 
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g. Right byte of the operand register DORn + (0-7) without 
the sign bit extended. The operand register right byte is 
placed in the right byte position of the B muitiplexor 
output, and a zero (GRD) is placed in all bit positions 
of the left byte (DMX08- through DMX15- are high). 


h. Right byte of the operand register DORn + (0-7) and 
zero data (GRD). The operand register right byte is 
placed in the left byte of the B multiplexor output, 
and a zero (GRD) is placed in all bit positions of the 
right byte (DMX00- through DMX07- are high). 


Data input selection is accomplished with bits 0 through 2 
of the B field. B-field codes and corresponding data inputs 
they select are listed in table 4-10. 


4.4.9 Arithmetic and Logic Unit 


The ALU performs logical or arithmetical operations on 
data from latches A and 8. The ALU output data 
DALn +(0-15) are directed to the following sections of the 
processor: 


‘a. The data multiplexor in the memory control for writing 
the ALU data into memory. 


9. The address muitiplexor in the memory controi for 
applying the ALU data into the address latch. 


c. The i/O multipiexor in the !/O data ioop for 
programmed and muitiplexor channel |/O operations 
through the 1/0 register. 


d. The program counter to provide jump instruction 
addresses. - 


e. The shift counter for initializing the shift count. 


f. The operand register for general data loop operations 
and those requiring double length shifts. 


g. The register files A and B for updating the contents of 
the registers. 


h. The key register for use with memory map operations. 


Figure 4-14 is a block diagram of the ALU. The ALU 
performs logical operations when DMODE + is high and 
arithmetical operations when it is low. During an arithmeti- 
cal operation, a low carry-in signal (DCINS-) adds a 1 to 
the ALU output. Internal carry generation and propagation 
signals, DSGn +(1-4) and DSPn +(1-4), are applied to the 
carry generator to determine whether internal carry signals 
DCOn +(1-3) are to be generated. Function control signals 
(DFUNOS +, DFUNIS+, DFUN2+, DFUN3+) comprise 
16 4-bit codes that determine the particular logical or 
arithmetical ALU operation. Table 4-11 lists the 16 logical 
and 16 arithmetical operations that can be performed by 
the ALU. 


When the ALU output bits are all ones a high DALEQ + is 
applied to the status and test logic. A low DCOUT- is 
applied to the status and test logic when the ALU generates 
a carry. 
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DFBAn+ (0-2), DFBAnA+ (0-2) 


= DORn+ (0-15) a 
____MILn+ (0-15) b 
IORn+ (0-15) c : 
STATUS WORD* d_| MULTIPLEXOR 
___DOROZA+, DORn+ (0-7) _- e cA od: 
DORISA+, DORn+ (8-15) f 
DORn+ (0-7), GRD g 
DORn+ (0-7), GRD h 


DLBMX-, DLBMXA-~ | 


*STATUS WORD CONSISTS OF KEY-REGISTER BITS (DCKn+, 12-15), SHIFT-COUNTER BITS (DSCn+, 0-4), 
SUPERVISOR-KEY FLAG (CESK+), AND ARITHMETIC FLAGS (DCNDC+, DSGN+, DEQ+, DOVF+, AND 
DCNOZ?). 


b TH-1616 
: Figure 4-13. B-Multipiexor Block Diagram 


Table 4-10. B-Field Codes 


DFBA2+ DFBAI+ DFBAO+ SELECTED 
DFBA2A+ DFBATA+ DFBAQA+ DATA INPUT* 


a 


b 


NOTE: H= HIGH, L = LOW 


Prat *DATA INPUTS ARE DESIGNATED a THROUGH h AS IN FIGURE 4-13 
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DMODE+ 


DFUNnS+(0, 1) 
DFUNn+(2,3) 


DLAn+ (0-3) 
DLBn+ (0-3) 


DCINS- 


DALn+ (0-3) DALn+ (4-7) DLAn+ (8-11) DALn+ (12-15) 


7 eee sie 
a 


DLAn+ (8-11) 


DLBn+ (8-11) DLBn+ (12-15) ALU DCOUT- 


BITS 12-15 


CARRY GENERATOR 


NOILVY3dO0 JO ANOSHL 


NOTES: 
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DFUNIS+ 
DFUNOS+ 


I 


Table 4-11. ALU Operations 


LOGICAL ARITHMETICAL OPERATIONS 


OPERATIONS 
DMODE+ 


F = MINUS 1 (2's COMPLEMENT) 
F=APLUSA 
F = (AVB) PLUS A 
F = A MINUS B MINUS 1 
F = AAB MINUS 17. 
F=A PLUS A 
F=A PLUS B 
F = (AVB) PLUS A 
F = AAB MINUS 1 
F=APLUSA 
- F = (AVB) PLUS A 
F = (AVB) PLUS A 


F =A MINUS 1 
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DMODE+ LOW 


DCINS- LOW 


F =A PLUS 1 

F = (AVB) PLUS 1 

F = (AVB) PLUS 1 

F = ZERO 

F = A PLUS AAB PLUS 1 

F = (AVB) PLUS AAB PLUS 1 
F = A MINUS 8 

F = AAB 

F = A PLUS AAB PLUS 1 


F = A PLUS B PLUS 1 


F = (AVB) PLUS AAB PLUS 1 


F = AAB 


_F =A PLUS A PLUS 1 


F = (AVB) PLUS A PLUS 1 
F = (AVB) PLUS A PLUS 1 


F=A 


IN THE ABOVE TABLE, F REPRESENTS THE ALU OUTPUT (DALOO+ THROUGH DALI15+), AND 
A AND B REPRESENT THE ALU INPUTS (DLA00+ THROUGH DLAI5+, AND DLB00+ THROUGH 


DLB15+) . 


THE SYMBOL V DESIGNATES THE INCLUSIVE QR OPERATION. 


. THE SYMBOL ¥ DESIGNATES THE EXCLUSIVE QR OPERATION. 


. THE SYMBOL A DESIGNATES THE AND OPERATION, 


. H=HIGH, L= LOW 
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4.4.10 ALU Control 


The ALU control contains two multiplexor circuits which 
provide the ALU control signais. One multiplexor is 
controlled by DGLB1 +, the other by DSPF +. OGLB1 + is 
high when the LB field contains binary 10 or 11, indicating 
signals from the control store buffer are used for masking 
instead of controlling. A high DSPF + indicates a special 
ALU function used for the register transfer and modifica- 
tion instructions that have codes beginning with 005. 
DSPF + goes high when the SH field contains binary 100 
through 111, and the LA and LB fields contain 00 or O1. 
The ALU control signals consist of the ALU mode control 
DMODE+, ALU carry-in DCINS-, and ALU function 
controls DFUNOS + and DFUNS1 +. 


DMODE + is controlled by the M-field bit (DGMD + ) in the 
non-masked condition (DGLB1 + low), and by bit 1 of the F 
field (DFUN1 +) in the masked condition (DGLB1 + high). 
DCINS- is controlled by instruction register bits 6 and 7 
(C2106D + and C2!107D+) for the special ALU function 
(DSPF + high). During the normal ALU function (DSPF + 
low) in the non-masked condition, DCINS- (carry input) is 
controlled by the C field as foiicws: 
a. When the C field contains 90 (DCRY0 + and DCRY1 + 
low), DCINS= goes high indicating there is no carry 
input. 


b. When the C field contains 01 (DCRYO+ high and 
DCRY1 low), DCINS- goes low if DCNDC+ (stored 
carry) is high and high if DCNDC + is low. This makes 
the carry in equal to the stored carrv. 


c. When the C field contains binary 10 (DCRYO + low and 
DCRY1+ high). DCINS- goes low if DCNDC + is low 


and high if DCNDC + is high. This makes the carry in 
equal to the complement of the stored carry. 


d. When the C field contains a binary 11 (DCRYO + and 
DCRY1 + high), DCINS- goes low indicating a carry 
input. 

DFUNOS + and DFUNIS+ are controlled by instruction- 
register bit 7 (C2I07D- and C2107D +) for the special ALU 
functions, and by F-field bits 0 and 1 for the normal ALU 
function. 

In addition to the ALU contro! signals, DEKWCF+, 


_DEKSB +, and DOVSMS + are also generated by the ALU 


control. In the non-masked condition, DEKWCF+ is 
controiied by the WR-field. bit (DWCF +) and DEKSB + by 
the V-field bit (DV +). DEKWCF + is sent to the file control 
for writing data into files A and B, and DEKSB+ to the 
shift control to enable the setting of the dividing-sign flip- 
flop (DSB +). DOVSMS + is an enabling signal for setting 
the overflow flip-flop in the status and test logic. This signal 
is controlled by instruction-register bit 6 (C2i06D + ) for the 
special ALU function, and by CSAMOV+ for the normal 
ALU function. 


-4.4.11 Register Control 


A decoder circuit in the register control decodes the thras 
R-fieid bits OGRCn + (G-2) to produce seven control signals 
that control various operations for the shift counter. 
program counter. operand register. and key register. Table 
4-12 is a truth table showing the states of the seven control 
signals for each R-field code. Contro! signals DRC3-, 
DFC4-. and DRC7- are used :n the register control to 
produce D3RC7— and DR47+. When the R field contains 
O11 or 111, a low D3RC7- loads the operand register. 


Table 4-12. Register-Control Decoder Truth Table 


R-FIELD INPUT BITS DECODED OUTPUTS 


Q 
Z 
= 
O 
4 
© 


NOTE: L=LOW, H=HIGH 


VTII-1620 
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When the R field contains 100 or 111, a high DR47+ 
increments the program counter at half-clock time. The R 
field specifies the following operations: 


a. R-field containing 000 causes no operation. 

b. R-field containing 001 loads the program counter. 

c. R-field containing 010 loads the shift counter. 

d. R-field containing 011 loads the operand register. 

e. R-field containing 100 increments the shift counter. 
“f. R-field containing 101 loads the key register. 


g. R-field containing 110 increments the program 
counter. : 


h. R-field containing 111 loads. the operand register and 
increments the program counter. 


A byte-address flip-flop (DBAD+) stores file-A bit 0 
(DFAOO- ) at half-clock time (MCDHC +) to prevent losing 
the bit during shifting operations (DGLA1 + high). 


The processor clock KKC2 + is repowered to provide clocks 
for the operand register and shift counter. Tnese clocks are 
DKOR=-. and DKSCR-. Clock MCDFC- is also repowered to 
produce the data loop clock DMFC +. The data-loop clock is 
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also used to generate the program-counter clock DKPR-. 
The program-counter clock can occur at either full-clock 
time (MCDFC~) to load the program counter or at half- 
clock time to increment the program counter. 


4.4.12 Shift Control 


The shift control contains two multiplexors that select the 
data to be shifted into the end bits of the operand register 
during shifting operations. Both multiplexors are controlled 
by the X field. The shift-left multiplexor selects data 
(DSLOO +) for bit 0 of the operand register from bit 15 of 
the ALU, file A, or operand register. The shift-right 
multiplexor selects data (DSR15+) for bit 15 of the 
operand register from bits 0 or 15 of the operand register, 
bit O of file A, or the divide sign bit (stored file-A bit 15. 


‘DSB +). Tables 4-13 and 4-14 are truth tables for the shift- 


left and shift-right multiplexors. 


4.4.13 Operand Control 


The cperand control selects the operating mode of the 
operand register based on the SC and W fields. The four 
operating modes consist of: hold (no activity). shitt feft. 
shift right, and load in ALU data. Table 4-15 lists the 
operating modes resulting from the various states of output 
signals DOSO + and DOS1 +. 


Table 4-13. Shift-Left Multiplexors Truth Table 


CONTROL 


NOTE: L= LOW, H = HIGH, AND X = IRRELEVANT 


VTI1-1621 


INPUT DATA OUTPUT 


Qa 
z 
> 
© 
ae 
Oo 
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Table 4-14. Shift-Right Multiplexors Truth Table 


NOTE: L=LOW, H= HIGH, AND X = IRRELEVANT 


VTI-1622 


Table 4-15. Operand Register Modes 


DW+ DGLBI- DSCON+ DOSO+ DOSI+ 


HOLD 
SHIFT LEFT 


SHIFT RIGHT 


LOAD IN ALU DATA 


NOTE: L=LOW, H= HIGH, AND X = IRRELEVANT 


VTI1-1623 


4-28 


4.4.14 Operand Register 


The 16-bit operand register has load and shift capabilities 
to enable double length shifts in conjunction with shifting 
modes of latch A. The register can be loaded with data 
from the ALU, and its output DORn+ (0-15) can be 
selected by the B multiplexor as an ALU input. The four 
operating modes of the operand register are given in the 
preceding section. 


The operand register consists of four 4-bit shift registers. 
Loading and shifting operations occur on the positive-going 
transition of clock DKOR- (unless DOSO+ and 0081+ 
are both low). 


4.4.15 Key Register 


The 4-bit key register is loaded from the four most 
significant bits of the ALU output under control of the R 
field (DRC6- ). The register is used with a memory map to 
designate which one of 16 memory protection partitions is 
active for processor-initiated memory operations. 


In addition to the logical high and iow states, the key- 
register output DCKn +(12-15) has an open-circuit state. 
This allows the output lines to be directly connected to 
outputs of the 1/O key register in the memory conirol 
section. The key register output is in the open-circuit state 
when an 1/O request occurs (IRQM+ high) or when the 
supervisor control flip-flop is set (CESK + high). The key 
register is loaded at full-clock time with the positive-going 
transition of clock DKSCR-. 


4.4.16 Program Counter 


The 16-bit program counter performs loading and counting _ 


functions to permit address generation of the next 
instruction to be fetched. Contents of the counter 
DPRn +(0-15) can be selected as an address source by the 
address multiplexor for memory control or by latch A for 
the ALU input. 


The counter can be loaded from the ALU or. incremented 
under control of the R field (DRCI- and DR47 +). When 
DRC1- is low, the positive-going transition of clock DKPR- 
loads in ALU data at full clock time. When DR47 + is high, 
the positive-going transition of clock DKPR- increments 
the counter contents at half-clock time. 


4.4.17 Shift Counter 


The shift counter, under control of the R field. performs 
loading and counting functions used for shifting, multipli- 
cation, and division. When the desired shift count is 
reached, a high carry signal OCTZ+ is applied to the 
status and test logic. The five output bits OSCn + (0-4) are 
applied to the B multiplexor as part of the status word. 


When DRC2= is low, ALU data DALn +(0-7) consisting of 
the two's complement of the required shift count is loaded 
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into the shift counter on the positive-going transition of 
clock DKSCR-. At full-clock time whenever DRC5 + is high, 
the counter is incremented by one until a carry is 
generated from the eighth most significant bit. This causes 
the counter to be reset and the carry signal DCTZ + to go 
high. The counter is also reset when KCINMP + goes low. 


4.4.18 Status and Test Logic 


The status and test logic stores the results of certain 
operations under control of the control store buffer. Five 
status signals for the B multiplexor and one for latch A are 
generated by the status and test logic: 


a. The multiplication sign flag DSM1 + can be applied to 
latch A. During multiplication, DSM1 + goes high when 
the product is negative. 


b. DCNOZ + goes high when the ALU output is zero. This 
condition is sampled by DTKL-. 


c. DCNOC + goes high when the ALU generates a carry. 
This condition is sampled by DTKL-. 


d. DSGN+ goes high when the ALU output is negative. 
This condition is sampled by DTKL-. 


e. DEQ + goes high when the ALU output bits are ail ones. 
This condition is sampled by DTKL-. 


f. DOVF + goes high when the overflow flip-flop is set. 


The status and test logic also applies a test-result signal 
DTCND + to the central control to determine the control 
store address during the processing of conditional instruc- 
tions. DTCND + goes high when the selected test condition 
is met and low when it is not met. When selected by the 
G-field signals CBGn + (0-3), the following can be tested: _ 


a. Overflow. When this condition occurs. the overflow flip- 
flop is set (DOVF + high). 


. b. 1/0 sense-response. When this condition occurs, a high 
ISRD + is applied to the status and test logic. 


c. Sense switches 1, 2, and 3. When these switches are 
set, low NSSn- (1-3) signals cause the corresponding 
CBSSn +(1-3) signals to go high in the status and 
test logic. 

d. Jump, Jump-and Mark, and Execution tests. When a 
condition is met for one of these instructions, a high 
DFTT + is generated in the status and test logic. 


e. Equal ALU inputs. When the data inputs to the ALU are 
equal, a high DALEQ + causes DEQ + to go high in the 
status and test logic. 


f. Sign of ALU output. A high DALI5A + produces a high 
DSGN + in the status and test logic indicating a 
negative sign. A low DALI5A+ produces a low 
DSGN + indicating a positive sign. 

continued 
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g. ALU carry. When the ALU generates a carry, a low 
DCOUT-— produces a low DCNDC- in the status and 
test logic. 


h. ALU output is zero. When the output of the ALU equals 


zero. a low DZTS- and a high DCNOZ + are generated 


in the status and test logic. 


i. OSB flag. When bit 15 of register file A is a one, a high 
DSB + is sent to the status and test logic. A low DSB + 
indicates bit 15 of register file A is a zero. 


j. Sign of memory input latch. A high MIL15+ indicates 
the data from the memory input latch has a negative 
sign. A low MIL15 + indicates a positive sign. 


k. Shift-counter overflow. When this condition occurs. a 
high DCTZ + is applied to the status and test logic 
indicating the shift counter is reset to Zero. 


|. Gutput sign of A register (general-purpose register 0). 

' The status and test logic generates a high DASGN + for 
a negative sign and a low DASGN + for a positive 
sign. 


m. Normalized shift completed. When a normalized shift is 
complete. the status and test logic generates a high 
DNZT +. This occurs when the ALU output bits 14 
and 15 have opposite states. 


4.5 MEMORY CONTROL CIRCUITS 


The circuits of the memory control are shown in the block 
diagram of figure 4-15. Page numbers of the processor logic 
diagram are provided in parenthesis for each circuit block. 


4.5.1 Address Muiltiplexor 


The 4-input 16-bit address multiplexor selects a memory 
address from one of the following sources: 


a. 1/Qregister, IORn + (0-15) 
b. ALU, DALn + (0-15) 
c. Program counter, DPRn + (0-15) 


d. Input latch, MiLn +(0-15) 


Address selection is controiled by MASLO+ and MASL1 + 
from control logic 1. The address multiplexor aoplies the 
selected address MAMn + (0-15) to the address latch. Tabie 
4-16 1s a truth table for the address multipiexor. 


Table 4-16. Address Multiplexor Truth Table 


CONTROL INPUT DATA © OUTPUT 
a 


TORn+ (0-15) 


NOTE: 


VTU-1624 
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x  %& | DALn+ (0-15) 


rm 


x< x< x x =« 


L= LOW, H=HIGH, AND X = IRRELEVANT 


x | DPRn+ (0-15) 


ey 
ms 
2 
+ 
Cc 
= 
= 
X 
X 
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x x 


x «~*~ xX 
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Figure 4-15. Memory Control Block Diagram 
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4.5.2 Address Latch 


The 16-bit address latch stores the selected memory 
address during the memory cycle. A low sample clock 
MRQSCA- from the priority logic loads the selected 
address into the latch where it is inverted and applied to 
the address drivers. 


4.5.3 Address Drivers - 
The open-collector address: drivers interface the address 
latch to the memory address bus. A high enabling signal 
MABE + from the control sequencer gates the latch output 
MLLn- (0-15) through the drivers where it is inverted and 
applied to the address bus as MYAn +(0-14) (address bit 
15 is not used on-the address bus unless a writable control 
store is present). 


4.5.4 Address Comparator 


The address comparator prevents erroneous operation in 
the event a store type instruction is being currently 
processed and its effective address contains the rext 
instruction to be fetched (the processor fetches the next 
instruction before the current instruction is completed). 
Addresses from the program counter DPRn=+(0-15) and 
the address drivers MYAn+(0-15) are compared by the 
comparator. When the addresses are equal, a high MPLE + 
signal is sent io control logic 1 so that the instruction 
already fetched into the instruction buffer can be updated 
during the store instruction’s execution. 


4.5.5 Data Multiplexor 


The 16-bit data multiplexor selects memory write data from 
either the ALU or |!/O multiplexor for OMA operation. Data 
selection is controlled by 1/O request signal MIRB+ from 
the priority logic. A high MIRB+ selects 1/0 data 
IOMn + (0-15); a low MIRB + selects ALU data DALn + (0- 
15). 


4.5.6 Data Drivers 


The open-collector data drivers interface the data multi- 
plexor to the bidirectional memory data bus. A high 
enabling signal MDBE + from control logic 1 gates the data 
multiplexor output MDMn+(0-15) through the drivers 
where it is inverted and applied to the memory data bus as 
MYDn ~ (0-15). 


4.5.7 1/0 Latch 
Data from the memory data bus is loaded into the 16-bit 
| © tatch with a low MMIOL= from control logic 1. The 1/O 


latch inverts the data and applies it to the [/O multiplexor 
in the 1/0 data loop section. 
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4.5.8 Input Latch 


Data from the memory data bus is loaded into the 16-bit 
input latch with a low MMIL- from control logic 1. The 
input latch inverts the data and applies it to the address 
multiplexor and the B multiplexor in the data loop section. 


4.5.9 Instruction Buffer 


Data from the memory data bus is loaded into the 16-bit 
instruction buffer with a low MMI1I- from control 1 logic. 
The instruction buffer inverts the data and applies it to the 
central contro! section as Mlln+(0-15). This data is 
applied to the instruction decoder and instruction decoding 


logic for preliminary decoding, and to the instruction 
register for detailed decoding. 


4.5.10 Writing Drivers 


The writing drivers apply left- and rignt-byte controls 
MWLY + and MWRY + to the memory. When a full word is 
written into memory. MIMC1 + is high and MIMCO + is low 
resulting in high MWLY+ and MWRY + signals. When a 
byte is written into memory, MIMCO+ is high and the 
stered-byte address DEAD + determines which byte control 
is high. A high MCRB + enabies the byte controls when the 
processor has priority, and a hign MIRB+ enables them 
when the I/O control has priority. IWLMC- and iWRMC- 
provide feft- and right-byte information from the 1/0 
control. A high MIOW indicates !/O data is written into 
memory. 


When the processor has priority and the S field equals 0 
(MCRP + and CSEQO+ are high), MCDTC- goes iow on 
the positive-going transition of clock MRQSC- indicating 
that a special data transfer from the ALU to the instruction 
buffer is taking place. 


4.5.11 Key Logic 


The key logic provides key bus data MYKn+(16-19) for 
memory mapping, and repowered clock and reset signals. 
The key bus data comes from either an I/O key register in 
the key logic or from the key register in the data loop. 
When CIMXX0- and CIM2S0- are low ALU data bits 12 
through 15 are loaded into the I/O key register on the 
positive-going transition of clock DKSCR-. The key register 
output is enabled with an 1/0 request (IRQM- low). Key- 
bus data (I/O or processor) are gated onto the key bus with 


-a high MABE +. 


4.5.12 Clock Generator 


The clock generator provides clock signals (figure 4-16) for 
all sections of the processor, except 1/O control, and for 
options on the option board. A crystal oscillator circuit 
produces the symmetrical squarewave MOCLK + (24.2424 
MHz). This 41.25-nanosecond period clock is sent to the 


option board and is also used to clock flip-flops that 
produce the phase A and B clocks MCPA+ and MCPB +. 
The phase clocks have a 165-nanosecond period represent- 
ing the basic processor control state in which a single 
microinstruction is processed. Full and half clocks MFC- 
and MHC=- are produced by decoding MCPA+ and 
MCPB +. The periods of MFC— and MHC- may vary in 41 
nanosecond increments depending on when the memory 
acknowledgment signal YDNM-+ is applied to the control 
sequencer. During indirect addressing and DMA opera- 
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tions, the periods are increased an additional 41 nanosec- 
onds (one MOCLK + cycle) by a delay flip-flop in the clock 
generator. 


The crystal oscillator circuit can be disconnected (by re- 
moving a jumper on the processor card) and replaced with 
an external signal (TCLKC-—) connected to J2-43 of the 
processor board. This external signal is normally suppiied 
by the writable control store option. 


—-! + 41 nsec 


— 165 nsec —=| | 
ene ec OI ea I a EE eae 
MCPB+ sO cree OT ces (coe (cee 
iecsee ee a apa ee 
ie, Spr fe ee 


MRS2=* | | | | ‘ 


. [124 nsec — 
A en ee 


YDNM+ | | | | 
MRQY- Vee eee ee! 


*PULSE WIDTH DEPENDS ON WHEN YDNM+ GOES LOW 
** PERIOD MAY VARY IN 41 NANOSECOND INCREMENTS DEPENDING ON RELATIONSHIP OF YDNM+ 
GOING LOW AND PHASE CLOCKS MCPA+ AND MCPB+, DURING INDIRECT ADDRESSING AND DMA 
OPERATIONS, THE PERIOD IS INCREASED AN ADDITIONAL 41.25 NANOSECONDS 


VTMN-1625 


Figure 4-16. Clock and Sequencer Waveforms 
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4.5.13 Control Sequencer 


The control sequencer generates sequencing signals when 
a memory request is received from the processor or 1/0. A 
low MCRA- (processor request) or MIRA- (I/O request) 
from the priority logic produces a high MABE + that gates 
the memory address onto the address bus. This occurs at 
the beginning of the sequencer cycle so that the address 
has time to stabilize. 


A three flip-flop counter clocked by MQC- and MQC + 
generates the three sequencing signals MRS1-, MRS2-, 
and MRS3- (figure 4-16). The pulse width of MRS3- is 
always 124 nanoseconds; however, MRS1- and MRS2- 
pulse widths depend on when the memory acknowledgment 
signal is received (YONM + goes low). 


4.5.14 Priority Logic 


The priority logic receives requests for memory operations 
from the PMA (on option board), |/O control and central 
control. PMA has the highest priority and centrai control 
has the lowest. 


When the PMA reauests a memory operation. a low 
_ ORQM- is applied to the priority logic. This inhibits the 
sampiing of requests from |/O control and central control. 
and causes MAKO+ to go high indicating the PMA has 
priority. 


An 1/0 control request indicates a DMA operation is to be 
performed and applies a high IRQM-+ to the priority logic. 
A high IRQM+ inhibits the sampling of central control 
requests and. if there is no PMA request, causes MIRB + to 
go high indicating the !/O control has priority. 


A central control request indicates that the processor is 
requesting a memory operation. When a central control 
request occurs, high CRQM+ and CABRT- signals are 
applied to the priority logic. If there are no requests from 
the PMA or |/O control, MCRB + goes high indicating the 
central control has priority. 


4.5.15 Control Logic 1 


The control logic 1 produces various control and enabling 
signals. 


Signals MASL1 + and MASLO+ are sent to the address 
multiplexor to control the address selection. The states of 
these signals are determined by the !/O control request 
IRQM- for !/O memory requests or by bits 2 and 3 of the 
iM field for processor memory requests. 


Low MMIL-, MMIOL-, and MMII- signals load data into 
the input latch, 1/0 latch, and instruction buffer, respec- 
tively. In addition to other requirements, one of the 
following two conditions is required before the three 
loading signals can go low: the memory acknowledgment 
signal YONM-+ is low, or a special data transfer occurs 
from the ALU to the instruction buffer and input latch 
(MHCA +, MRS3-, and MRQ- high). 
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MMIL=- goes low when the processor has priority (MCRB + 
and MRS1- high) and an input-latch loading operation is 
specified (MIMC1- high). MMIOL= goes low when the |/0 
control has priority (MIRB+ and MRS1- high). MM1I- 
goes low when IM-field bits 0 and 1 are both zero (MIMC1- 
and MiMCO- high) and the processor has priority 
(MCRB + and MRSi- high). Another condition that causes 
MM1I- to go low is when the contents of the program 
counter and the memory address are equal, and MIMC1 + 


- is high. 


A low MDNC= is applied to clock control circuits in the 
central control to inhibit processor clocks until a memory 
acknowledgment is received if a wait for memory done is 
specified. MDNC- goes high to disable the clocks when the 
processor has priority (MCRB+ high) and the controi 
sequencer is in state 2 (MRS2 + high). 


A high MDBE + is applied to the data drivers to transfer 
data onto the memory data bus. MDBE + goes high when 
one of the fcllowing conditions occur: 


a. 1/0 contrel has priority (MURB+ high) and an 1/0 
writing operation is specified (MIOW + high). 

b. Processor has priority (MCRB + high). and a processor 
writing operation is specified (MIMC1- low) or the 
special data transfer from the ALU to the instruction 
buffer is specified (MCDTC- low). 


4.5.16 Control Logic 2 


The contro! iogic 2 stores IM-fieid data and generates 
processor clocks. Two flip-flops (MIMCO and MIMC1) store 
the contents of the IM-field bits 0 and 1 when the 
processor is requesting a memory operation (COVRM + 
and CABRT— are high for a memory request. or MRS1 + 
and MRS3 + are low for an override condition). The flip-flip 
outputs are used by the writing drivers and control logic 1 
circuits. 


Full and half clock signals (MCDFC- and MCDHC +) for 
the processor are produced by decoding appropriate states 
of phase A and B clock (MCPA and MCPB), and are 
inhibited if one of the following conditions occur: 


a. Tie processor has priority but the memory is busy 
(MCRP + and MRS2+ are high). 


'b. The processor is denied memory access because of a 
higher priority request (MCRP-~, CRQM+, and 
CABRT- are high). 


c. Central control generates a low clock-disabling signal — 
(CECKM= low). 


After one of the above disabling conditions occur, a delay 
flip-flop allows an additional MCDHC+ pulse to be 
generated (figure 4-17). 


4.6 1/0 DATA LOOP 


The circuits of the |/O data loop are shown in the block 
diagram of figure 4-18. Page numbers of the processor logic 
diagram are provided in parentheses for each circuit block. 
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Figure 4-17. Processor Clock Inhibiting 
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Figure 4-18. |/O Data Loop Block Diagram 
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4.6.1 1/0 Multiplexor 


The I/O multiplexor, which consists of eight dual 4-to-1 
multiplexor circuits (figure 4-19), selects data for the |.’O 
register and for the data multiplexor in memory control. 
The data is selected from the following sources: 


a. |/Olatch. MiOLn + (0-15) 
b. ALU, DALn +(0-15) 
c. I/O receivers, EBn + (0-15) 


4-TO-1 
MULTIPLEXORS 


EBn+ (0,2,4,6,8, 10, 12, 14) (13) 

EBn+ (8,10,12,14,0,2,4,6) (12) | EIGHT 
MIOLn+ (0,2,4,6,8, 10, 12, 14) (11) 

DALn+ (0,2,4,6,8, 10,12, 14) (10) 

ICDO+ | (14) 

ICDI+ (2) 

DALn+ (1,3,5,7,9,11,13,15) (6) 

MIOLn+ (1,3,5,7,9, 11,13, 15) (5) 

“EBn+ Q/11i13215, 17335; (4) 

EBn+ (1,3,5,7,9,11,13, 15) (3) 


NOTE: IC PIN NUMBERS ARE IN PARENTHESES 


VTI1-1628 


EIGHT 
4-TO=1 


Data from the !/O receivers are applied to the !/0 
multiplexor in normal and byte-shifted forms, that is, each 
of the multiplexor output bits can be selected from 
corresponding bits in either byte of the I/O data. For 
example, muitiplexor output bit 0 can be selected from 1/0 
data bits O or 8. the output bit 1 from bits 1 or 9, etc. 


Selection of input data to the multiplexor is controlled by 
1,0 control signals ICD0+ and iCD1+. Table 4-17 is a 
truth table for the 1/O multiplexor. 


(9) IOMn+ (0,2,4,6,8,10, 12,14) 


(7) TOMn+ (1,3,5,7,9,11,13,15) 


MULTIPLEXORS 


Figure 4-19. 1/O Multiplexor Block Diagram 
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Table 4-17. 1/0 Multiplexor Truth Table 


CONTROL INPUT DATA OUTPUT 


NOTES: 1. L= LOW, H= HIGH, AND X = IRRELEVANT 


PINS PINS 
2 14 6/10 8/11 4/12 3/13 
L L 


PINS 
7,9 
L 


2. REFER TO FIGURE 4-19 FOR THE SIGNALS ASSOCIATED WITH PIN NUMBERS IN THE ABOVE 


TABLE 


VTIT-1629 


4.6.2.1/0 Register 


The 16-bit I/O register stores data from the |,/O multiplexor 
and applies it to the |/O drivers, to the B multiplexor in the 
data loop, and to the address multiplexor in memory 
control. Data is clocked into the register on the positive- 
going transition of full clock MFCA- or at MHCA+ when 
the |/O requests a memory cycle (IRQM + high). The |/O 
register can operate in four modes that are selected by 1/0 
control signals |CD2+ and ICD3+. A hold mode inhibits 
the effect of the clock so that the register outputs are 
unchanged. On a single clock transition, byte-transfer 
modes transfer the left byte to the right byte position and 
the right byte to the left byte position (see figure 4-20). A 
loading mode loads data selected by the |/O multiplexor 
into the. register. Table 4-18 lists the operating modes 
resulting from the various states of ICD2 + and ICD3 +. 


Table 4-18. 1/0 Register Modes 


ICD2 + ICD3 + Mode 
L L Hold 
L H Left Byte to Right Byte 
H L Right Byte to Left Byte 
H H Load in multiplexor data 


4.6.3 1/0 Drivers and Receivers 


Data is transferred to and from the bidirectional 1/O data 
bus with I/O drivers and receivers. These drivers and 
receivers also invert the data. 


When enabled with a high ICD4A+ signal from the 1/0 
control, the !“O drivers transfer data frcm the |. O register 
to the |/O data bus. 


The |/O receivers apply |/O bus data to the !/O multiplexor. 


4.7 1/0 CONTROL 


This section consists of circuit descriptions followed by the 
various |/O operations. The I/O circuits are grouped as 
follows: 


a. Microinstruction Sequencing 

b. Decoding and Sequencing Control 

c. Interrupt and OMA Control . 

d. |/O Data-Loop Control 

e. Processor-!/O Control 

f. Drivers, Receivers, and Miscellaneous Control 
The 1/O operations consist of: 

a. Programmed 1/0 

b. Interrupt 

c. Normal OMA 

d. High-Speed DMA 


The !/O Control circuits are located on the option board 
(44P0619). Logic diagrams for these circuits are on sheets 
3.0 through 3.11 of drawing 91B0401 (provided in the 
System Maintenance Manual). Page numbers of the option 
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board logic diagrams are provided in parentheses in the 
block diagrams that follow. For a description of the external 
1/O interface signals, refer to the Input/Output section of 
the applicable system handbook. 


4.7.1 Microinstruction Sequencing 


All 1/O operations are performed through a sequence of 
microinstructions. Implementation of these sequences is 
accomplished with the address selector, address counter, 
1/O control store, and buffer. Figure 4-21 shows how these 
circuits are related to each other. A description of each 
circuit is provided in the following subsections. 


4.7.1.1 Address Selector 


Under control of the control logic, the address selector 
selects an !/O control-store address to initiate an 1/0 
operation. The address is selected from either central con- 
trol or the trap-address generator (for DMA operations). 
A low IIIDLE- enables the address selector. The address 
selector selects an address from central control when 
IMXAD + is high and from the trap-address generator when 
IMXAD + is low. The selected 8-bit address is applied to 
the address counter. 


4.7.1.2 Address Counter 
The address counter provides sequential addresses for the 


1/O control store. An [/O operation begins when the se- 
lected address (from the address selector) is loaded into 
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Figure 4-20. Byte-Transfer Modes of !/0 Register 


RIGHT BYTE 
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the address counter with the positive-going transition of 
IFC-(when ILDAD- is low). The counter is then incremented 
with each positive-going transition of IFC- (when IINHC- 
is high) to provide the sequential addresses for an entire 
1/O operation. The next to iast microinstruction of any |/O 
operation produces a low IEIDLE- to prevent further incre- 
menting of the address counter. 


4.7.1.3 1/0 Control Store 


The I/O control store is a 256-word by 16-bit high-speed 
ROM (figure 4-22). It contains the microinstructions that 
control timing and sequencing for all |/O operations. When 
an address IRAn + (0-7) is received, the |/O control store 
applies the addressed data iROn(0-15) to the buffer. The 
1/O control store can be disabled with a low XIOCE- when 
an external !/O control store is used. For a list of the binary 
codes contained at each address of the !/O control store. 
refer to documents 49A0195-000 and 49A0195-001 in the 
System Maintenance Manual. 


4.7.1.4 Buffer 


The buffer consists of a 16-bit register that permits overlap- 
ping of microinstruction executions and access of the next 
microinstruction. Its outputs control all 1/O operations and 
enable new |/O tasks when the current operation is com- 
pleted. The format for the !/O control-store word is defined 
in figure 4-23. The buffer output states and control store 
addresses for the various I/O operations are listed in tables 
4-19 through 4-26. 
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ICDOB+ 
ICDI+ 
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IDRY+ 
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[IRQM+ 
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Figure 4-22. 1/O Control Store and Buffer Block Diagram 
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IEWAIT+ 


ICDOB+ 
ICD1+ 
ICD2B+ 
ICD3B+ 
ICD4+ 
IFRY+ 
SPARE 
IDRY+ 
IEIDLE- 
IRQM+ 
ICRY+ 
IDN+ 
[EFO+ 
[EF I+ 
} TEF2+ 


TRANSFERS I/O REGISTER DATA TO I/O BUS 
INIATES FRYX-I 
INITIATES DRYX-I 
INDICATES I/O CONTROL IS IDLE: 
PUT 1/O IN WAIT STATE 
REQUEST MEMORY CYCLE 
RESERVED FOR FUTURE OPTION 


SIGNAL I/O COMPLETION TO CENTRAL CONTROL 


I/O REGISTER MODE 


HOLD 
LEFT BYTE TO RIGHT BYTE 
RIGHT BYTE TO LEFT BYTE 
LOAD FROM ALU OUTPUT 


irre 
rcrer 


1/O MULTIPLEXOR INPUT, 


ALU OUTPUT 
MEMORY I/O LATCH 

1/O BUS BYTE-SWAPPED 
1/O BUS 


si es a 
ar es A eo 


1/O FUNCTIONS _ 


L L L WAIT ON EXTERNAL DEVICE 

H L L LOAD NEW SEQUENCE ADDRESS 

L H ki ADVANCE CLOCK COUNTERS 

H H L WAIT FOR MEMORY CYCLE 

L L H WAIT FOR PROCESSOR REQUEST 

H L H SPARE 

L H H ACKNOWLEDGE INTERRUPT SEQUENCE 
H H H SPARE 


VTII-1649A 
Figure 4-23. |/O Control-Store Word Format 
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Table 4-23. DMA, Trap-In Operation 
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Table 4-24. High-Speed DMA, Trap-Out Operation 
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Table 4-26. 1/0 Interrupt Operation 
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4.7.2 Decoding and Sequencing Control 


The decoding and sequencing control (figure 4-24) decodes 
the 1/O function field of the |/O control-store word. and 
supplies control signals to the microinstruction-sequencing 
circuits and to several other !/O control circuits. 


4.7.2.1 Address-Counter Loading Control 


This circuit provides the loading signal (ILDAD-) for the 
address counter. ILDAD- is active (low) when the buffer 
specifies an idle condition (IEIDLE + high) or a waiting 
condition is specified and a new address is to be loaded 
(IEWAIT + and !D1 + high). Loading of the address counter 
occurs when ILDAD- is low and the I/O clock (IFC-) is 
not inhibited by the clock inhibitor signal (IINHC-). 


4.7.2.2 Address Selector Control 


This circuit provides the selector signal (IMXAD + ) for the 
address selector circuit. When IMXAD + is low. a trap 
address is selected (for normal or high-speed DMA). 
IMXAD + goes low during a trap sampling time if an external 
device (usually a buffered interlace controller) requests a 
CMA operation. Trap sampling for a normal DMA operation 
occurs when IESMP + is high, and for high-speed DMA 
operations when |EIDLE + ana ICD are high. At all atner 
times, the selector signal IMXAD + is high and a central 
control address is selected. 


4.7.2.3 Clock Inhibitor 


This circuit provides a clock inhibitor signal (HINHC-—) that 
inhibits loading of the address counter and buffer. INHC- 
is active (low) when there is no |/O activity (IEIDLE + and 
HIDLE- high) or the 1/O control is waiting for the central 
control to complete an operation. The waiting conditions 
are: 


a. Waiting for the central control to respond (CRQIO + 
high) 


b. Waiting for the memory control to respond to a request 
for a trap memory cycle (MAKIO + high). 


c. Waiting for the central contro! to complete an interrupt 
service routine (IINTF + high). 


4.7.2.4 1/0 Function Decoder 


This circuit provides various contro! signals by decoding 
the three |/O function bits IEFn + (0-2). 


4.7.2.5 Inhibit-idile Control 


This circuit can override. the clock inhibitor IINHC- by 
generating a low inhibit-idle signal IIDLE-. The inhibit-idle 
signal is aiso used to enable the address selector. IIIDLE- 
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is activated (low) during one of the sample times (IESMP + 
or |\CD + high) if one of the following conditions occur: 


a. Anormal trap operation (DMA) is requested (ITRPN + 
high). 


b. Central control requests an interrupt operation 
(IDCIR + and CRQIO + high). 


c. Programmed !/0 operation is requested (IDCIR- and 
CRQIO + high). 


dA high-speed trap operation (DMA) is requested 
(ITRPF + high). 


4.7.3 Interrupt and DMA Control 


The interrupt and DMA control (figure 4-25) performs the 
following functions: 


a. Generates and controls the interrupt clocks (IUCX-I 
and IUCF-l) 


b. Supplies input signals to the sample control logic 


c. Generates interrupt acknowledgments (IUAX-! and 
IUAF-1) 


d. Generates the 1/0 interrupt flag (IINTF +) 


4.7.3.1 Interrupt Clock Generator 


This circuit generates the ICA- and ICD + clocks which 
are sent to 1/O bus drivers to become the normal and 
high-speed clocks IUCX-I and 1UCF-I. 


The period of the normal interrupt clock (IUCX-1) is jumper 
selectable at either 660 or 990 nanoseconds. ‘Selection 
depends on the length of the priority chain in the system 
(for a description of the priority system, refer to the Input/ 
Output Section of the applicable system handbook). 


The period of the high-speed clock (IUCF-1) is fixed at 330 
nanoseconds. This clock is used during high-speed DMA 
operations. 


4.7.3.2 Sample Control Logic 


This circuit provides the following signals 


a. 1|ESMP +. When there is no [/O activity, (E!IDLE + 
high) |ESMP + samples normal DMA or interrupt re- 
quests to determine if they occur during the proper 
phase (!CA- high) of the interrupt clock (IUCX-l). 
IESMP + also tests for !/O requests from the central 
control. 


b. ISMPF+. Whenthereisnol/O activity (IEIDLE high), 
ISMPF + samples high-speed DMA requests to deter- 
mine if they occur during the proper phase (ICD + 
high) of the high-speed interrupt clock (IUCF-1). 
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4.7.3.3 Interrupt Acknowledgment Control 


This circuit consists of two flip-flops that provide the normal 
and high-speed interrupt acknowledgments IUAX and IUAF. 
These signals are used in the |/O control circuits and are 
also routed through I/O drivers to the I/O bus (IUAX-I and 
IUAF-I) 


4.7.3.4 Interrupt Flip-Flop 


When CINTF+ goes high, the interrupt flip-flop is set 
(IINTF + high) indicating the centrai control has completed 
its interrupt.service routine and that the I/O control can 
continue processing and complete its interrupt routine. 


4.7.3.5 Interrupt Clock Inhibitor 


This circuit provides two interrupt clock inhibitors: a high 
IINHN + inhibits the normal clock (IUCX-I) and a high 
IINHF + inhibits the high-speed clock (IUCF-I). 


NHN + goes high during a sampling time (JESMP + high) 
if one of the following conditions occur: 


| a. Anorma! OMA cperation is requested (ITRPN + high). 


b. An interrupt sequence is acknowledged by the central 
contro: (CRQIO + high). 


Both the above conditions are inhibited ifa highs -speed DMA 
ceeration is requssiec. 7.3 3 Ru loms 74a oy disabling 
1ESMP + during the nigh- speed sania time (ICD + and 
iTRPF +. high). INHN + aise remains high (if a normal DMA 
or interrupt is recognized) as iong as the interrupt acknowl- 


edgment is set (IUAX- low). 


IINHF + goes high if a high-speed DMA request is made 
(ITRPF + high) during asampling time (IEIDLE + andICD + 
high). Normal OMA operations cannot override high-speed 
DMA operations. When a high-speed request is accepted, 
IINHF + remains high as long as the high-speed interrupt 
acknowledgment is set (IUAF- low). 


4.7.3.6 DMA Acknowledgment Control 
This circuit consists of two flip-flops that indicate if a DMA 
request has been sampled and accepted by the !/O control. 


A high INSD + acknowledges normal DMA requests and 
a high IHSD + acknowledges high-speed OMA requests. 


4.7.4 1/0 Data-Loop Control 


This circuit (figure 4-26) provides control signals for the 
1/O data loop. 


1CO0 + is used in the selection of input data for the 1/0 
multiplexor (section 4.6.1). 
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ICD2+ and ICD3+ determine the operating modes of the 
1/O register (section 4.6.2). 


1CD4A + enables the {/O drivers (section 4.6.3) to transfer 
data from the 1/O register to the !/O bus. 


Functions of the above signals are summarized in the !O 
control-store word format in figure 4-23. 


ICD4A- 
_—_ 
ICD3B+ 
D2B+ 
1CD2B 
iCDOB+ 
—_————- > 


IO 10+ 


——_——| 1/0 DATA 
CONTROL 
IHS- (3.0, 3.8, 3.10) 


; ICD4A+ 
lEIDLE- 


[REV + 
TPO F+ 
1D3+ 


VTII-2160 


Figure 4-26. !/O Data Loop Control 


4.7.5 Processor-1/O Contro! 


These circuits (figure 4-27) supply address and: control 
signals to the central control. 


4.7.5.1 1/0 Done and Write Coniro! 


An [:0 done condition exists when ![DNC- goes high. This 
condition occurs during a programmed |/O or interrupt 
sequence to signal the central controi that data is now valid 
and can be interrogated. |DNC- is held low during high- 
speed or normal DMA operations by a low IHSD-— or INSD-. 


During DMA operations, two write contro! line signals 
IWLMC- and IWRMC- are sent to the memory control. The 
write control lines are enabled (IWLMC-— and IWRMC- low) 
either by high TPIX + and INSD + for normal DMA or high 
TPIF+ and IHSD + during high-speed DMA. 
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4.7.5.2 Request and Acknowledgment 
Control 


When an interrupt is requested (IURX + high), alow IRQC- 
is sent to the central control. IRQC- is reset to the high 
state when the |/O interrupt flag is set (INTF- low). A high 
IURX + also causes ISM! + to go high indicating a program 
interrupt is pending. 


When the i/O control has responded to a processor request 
(CRQIO + high), an acknowledgment signai (IAKC1- low) 
is sent to the central control. A low IAKC1- is generated 
when one of two conditions are acknowledged: 


a. Process request of an interrupt operation (CRQIO + 
and IDCIR + high) 


b. Processor request of a programmed 10 operation 
(CRQIO + high and IDCIR + low) 


4.7.5.3 Miscellaneous Control 


For interrupt operations, interrupt address bits ilAn + (0-2) 
are used as a portion of the central control store address 
CEADn- (0-8). 


The sense response signal ISRD + is sent to the central 
control to indicate the status of a programmed !|'O sense 
operation. if the sensed condition is true (SERX-I tow), 
ISRD + is high. Conversely, if the sensed condition is faise 
(SERX-! high), ISRO + is low. Refer to the Input, Output 
Section of the applicable system handbook for further 
information on programmed |/O sense operations. 


if a jump and mark instruction is tocated at the interrupt 
address during an interrupt operation, IJMRK + goes high 
and transfers 1UJX-I onto the i-O bus. IIMRK + goes high 
when the processor interrupt flag CINTF + and a decoded 
jump and mark signal CIDJMK + are high. At the completion 
of the 1/O interrupt routine (IUAX+ iow), ISMRK returns 
to the low state. 


4.7.6 Drivers/Receivers and Miscellaneous 
Control 


These circuits are shown in figure 4-28. 


4.7.6.1 Drivers/Receivers 


These circuits are the 1/O bus interface for the various 
{/O control signals. 
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4.7.6.2 Buffers and Decoder 


These circuits perform the following functions: 


a. Generates !/O full clocks IFC + and IFC- by buffering 
the processor full clock MFCO-. 


b. Generates |/O reset signals IRST+ and IRST- by 
butfering the system reset signal SRST-. 


c. Generates the {/O half clocks IHC + and IHC- by 
buffering the processor half clock MHCO-. 


d. Generates the decoded interrupt signal IDCIR- by 
decoding CBMT + and CBMR+. 


4.7.5.3 Function and Daia Ready Control 


This circuit controls the length of time, the function ready 
and data ready signals are active. For timing waveforms, 
refer to the Input’ Output Section of the applicable system 
handbook. 


‘During normal |/O operations requiring data transfers onto 


the |,O bus, the pulse width of function ready or data ready 
signals (FRYX-l or DRYX-l) is shortened. This permits data 
to remain on the 1.0 bus for some feriod of time after 
the removal of one of these signals (see figure 4-29) A 
peripherai controlier can then use the trailing edgé (iow- 
to-high transition) of the function ready or data ready signal 
to interrogate the data from the orncessor. Pulse width-of 
DRYX-I or FRYX-I is snortened at the trailing eage ci tha 
1/0 hatf clock IHC- when IIT- is low. 


During high-speed DMA operations (figure 4-30) only the 
pulse width of DRYF-! is shortened during an output-data 
transfer. DRYF-I is shortened at the trailing edge of the 
1’O half clock IHC- when ID2- is low (IHS- low}. No pulse- 
width change is required during an input-data transfer. 


4.7.6.4 Memory Time-Out 


A memory time-out circuit is provided on the option board 
to terminate requests to non-existent memory locations. 
These requests may result from programming errors and, 
if wrap-around addressing is not employed, the system 
would otherwise hang-up waiting for a memory acknowl- 
edgment. The memory time-out circuit monitors all requests 
(MRQPTA- and MROPTB-) on both memory buses and 
generates a memory acknowledgment signal (YONMA+ — 
or YONMB + ) to the appropriate bus if a request has not 
been received from the memory within two milliseconds. 
This interval is considered long enough to avoid false 
time-outs which might result from higher priority port ac- 
cesses. Timing waveforms for a time-out and non time-out 
conditions are illustrated in figure 4-31. 


The memory time-out circuit can be disabled with jumper 
connections on the option board. 
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Figure 4-28. Drivers/Receivers and Misceilaneous Control 
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Figure 4-30. High-Speed DMA Operations 


4.7.7 Programmed 1/O Operation 


Timing waveforms for a programmed |/O operation are 
illustrated in figure 4-32. A programmed |/O operation is 
initiated when a high CRQIO + is received from the proces- 
sor. This occurs when the processor IM and S fields contain 
111x and 00, respectively. Other processor fields are in- 
terpreted by the !/O control as starting addresses for the 
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1/O control store (section 4.7.1). The starting address ts 
formed as follows: 


Processor Field Bit Address Bit 


CBMT + 

CBMR + 

CBTS3 + 
CBTS2 + 
CBTS1 + 
CBTSO + 
CBAB1 + 
Zero 


OrNnWEOON 


NON TIME-OUT CONDITION 


® © 
MRQY- | | 


ONE SHOT | | 


YDNM+ | | 
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Figure 4-31. Memory Time-Out Waveforms 
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Upon receipt of a high CRQIO +, the 1/0 inhibit idle signal 
IHNOLE- goes low if all of the following conditions occur: 


a. The interrupt-clock counter is in the sampling state 
(ICA= and ICC= high, resulting in IESMP + high). 


b. The inhibiting signal of the memory protection option is 
not present (BINIO= high). 


c. The two most-significant address bits (CBMT+ and 
CBMR +) are not both high, indicating the request is 
not an interrupt sequence (IDCIR- high). 


The low IIIDLE= causes the |/O Clock inhibitor IINHC- to 
go high, enabling the clocks for the address counter and 
buffer (section 4.7.1). 


At the next IFC- clock pulse, the address counter is loaded 
with the starting address received from the processor. The 
address is supplied by the address selector wnen IMXAD + 
is high. {MXAD + is high uniess a OMA operation is re- 
quested (ITRPN+ or ITRPF+ high). When the starting 
address is Icaded into the counter. the buffer is aiso loaded 
with the contents of the !/O control-store address corre- 
sponding to the last data in the address register. Foliowing 
a system reset (IRST-low), the buffer receives data from 
addrass zero of the control store; at all other times. the 
daia are irom the ending address of the previous I/O opera- 
tion. In either case, the data are identical and signals 
lEIDLE~ and !ON + go high. A high IEIDLE- indicates that 
the I/O control is not idle and further requests are ignored. 
As long as |EIDLE- is high the address counter and buffer 
are enabled since IINHC- is latched high by alow IEIDLE +. 
At each succeeding IFC- clock pulse, the address counter 
is incremented and the buffer is loaded with the contents 
of the address designated by the address counter. 


Any |/0 operation continues through successive addresses 
of the !/O control store until address-counter and buffer 
clocks are inhibited by either of two conditions: 


a. IEIDLE- 
operation. 


goes low indicating the end of an 1/0 


b. 1EWAIT+ goes high indicating that the current 
operation must stop to wait for one of the following 
external events to occur: 

1. Memory cycle (MAKIO + high). 

2. Newprocessor cycle (CRQIO + high). 

3. Interrupt (IINTF + high). 

4. External wait line is active (IEXW + high). 


At the conclusion of a programmed 1/0 operation, IDNC- 
goes low and, on the next clock pulse, JEIDLE- goes low 
inhibiting clocks for the address counter and _ buffer 
(IINHC- low). 


Upon completion of an 1/0 operation, the address counter 
contains data that cause [EIDLE- and IDN-+ to go high. 
These are the first data loaded into the buffer when clocks 
are reenabled for the next |/O operation. 
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4.7.8 Interrupt Operations 


The interrupt operations are divided into seven sub-opera- 
tions. Each sub-operation is shown on the interrupt flow 
diagram in figure 4-33. Timing waveforms are given for the 
overall operation (figure 4-34) as weil as for each sub- 
operation. 


SUB-OPERATION 1 
Refer to figure 4-35 for timing waveforms of sub-operation . 
1. An interrupt operation is initiated when a device (such: 
as the real time. clock or priority interrupt module) generates 
an interrupt request (IURX-! low) on the positive-going 
transition of the interrupt clock 1UCX-I. The 1’O control 
then sends a low IRQC- to the central control and waits 
for a response. 


SUB-OPERATION 2 

Refer to figure 4-36 for timing waveforms of sub-operation 
2. After some period of time (determined by the type of 
operation being performed by the central contro! prior to 
the interrupt request), the central controi executes a micro- 
instruction that tests for an 1/O interruot (see section 
4.3.14 for testing metnod). Following tne test. the ceniral 
control executes the first microinstruction of the interrupt 
service routine (see interrupt sequence in Micro-Word 
Flowcharts 98A0887) and generates a high CROQIO +. This 
microinstruction also tests the interrupt request. If the inter- 
rupt request signal IROQC- was activated as a result of noise 
or disabled by a macro instruction, the centrai control 
returns to its normal processing operations (showrias EXIT 
on the interrupt flow chart). 


The central control waits (by executing the IWAIT microin- 
struction at 0D7) for the 1/O control to respond to the high 
CRQIO +, and continues to send the starting address ODC 
(see table 4-26) of the interrupt service routine to the 
address selector. 


SUB-OPERATION 3 

Refer to figure 4-37 for timing waveforms of sub-operation 
3. The 1/O control samples CRQIO + during the time 
IESMP + is high. Following the sampling, the !/O control 
performs the following: 


a. Sends an interrupt acknowledgment (IUAX-I low) to 
the I/O bus. 


b. Loads the starting address (ODC) for the I/O interrupt 
operation into the address counter (IINHC- high). 


c. Loads the buffer with the last standard state address 
(zero in the case of a reset or previously inactive 1/O 
control. 


d. Sends an acknowledgment (IAKC1- low) to the central 
control. 


At this time. the |/O control is committed and must complete 


the interrupt operation. The only other termination that can 
occur is a system reset. 
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Figure 4-36. Sub-Operation 2 Timing Waveforms 
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Figure 4-37. Sub-Operation 3 Timing Waveforms 
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SUB-OPERATION 4 

Refer to figure 4-38 for timing waveforms of sub-operation 
4. The low IAKC1- enables the central control to advance 
to its next microinstruction (address 0D1) in the interrupt 
service routine. In this condition, the central contro! waits 
until the interrupt address is accepted and transferred to 
the |/O register. At this time, the buffer (in the I/O control) 
is loaded with contents of address OOC (table 4-26) and 
the address counter is incremented by one. This process 
of incrementing the address counter and loading the buffer 
continues until a waiting operation (IEWAIT + high) is 
specified by the !/O control microinstruction. 


SUB-OPERATION 5 

Refer to figure 4-38 for timing waveforms of sub-operation 
5. When the 1/O microinstruction at address ODE (table 
4-26) is loaded into the buffer, an |/O done signal (IDNC- 
low) is sent to the central control and the interrupt address 
is loaded into the |’O register. The interrupt operation then 
advances to the next microinstruction (address ODF) and 
waits (IEWAIT + high) for the processor to complete its 
interrupt service routine. 


SUB-OPERATION 6 
Refer to figure 4-39 for timing waveforms of sub-operation 
6. The central control responds to the low IDNC- by initiat- 
ing a memory cycle to fetch the instruction at the interrupt 
address. This is accomplished using the !’O register con- 
tents as the memory address. When the central control 
advances to the first micro word of the instruction at the 
interrupt address, the interrupt flag is set (CINTF + high). 
A high CINTF + is sent to the !/O control indicating the 
central control has completed its interrupt service routine 
and is in the process of executing the interrupt macro 
routine. 


SUB-OPERATION 7 

Refer to figure 4-40 for timing waveforms of sub-operation 
7. The 1/O contro! responds to the high CINTF + by gen- 
erating the !/O interrupt flag (IINTF+ high). The high 
IINTF + enables the I/O control to complete its interrupt 
service routine by removing the processor |/O request 
(IRQC-= high) and the clock inhibitor (IINHC-— high). When 
returned to the idle condition (IEIDLE+ high), the I/O 
control is available for new |/O operations. 


4.7.9 Normal DMA Operations 


Timing waveforms for a normal DMA operation are illus- 
trated in figure 4-41. A normal DMA operation is initiated 
when a trap-in (TPIX-l) or trap-out (TPOX-l) request is 
received from the |/O bus. The external device (usually 
a buffered interlace controller) activates the trap signal on 
the positive-going edge of the interrupt clock (IUCX-I). 
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The trap request produces a high ITRPN + which causes 
IINHN + to go high. When the clock counter (ICA+ and 
ICC +) reaches the sample state (both flip-flops reset) a 
high IESMP + permits recognition of the trap by making 
INDLE- low and enabling the address counter and buffer 
clocks with a high IINHC-~. At the same time, a low IMXAD + 
Causes the address selector to select the trap address. This 
address is generated by trap-address generation logic (in 
1/O control) that converts all trap requests to unique ad- 
dresses. 


At the clock pulse following IESMP + going high, the ad- 
dress counter is loaded with the starting address of the 
DMA operation. The address counter previously contained 
either address zero or the last address of the previous |/O 
operation. In either case this data, which is loaded into 
the buffer. causes the |’O control to become busy (IEIDLE- 
high). 


When the [/O control becomes busy, the loading signal 
ILDAD- goes high (inactive) permitting the address counter 
to increment. At the same time, the |/O clock inhibiter 
IINHC~ is latched off (high) and the sampling control 
IESMP + is turned off (low). The address selector selection 
then reverts to the processor address source, an acknowl- 
edgment (IUAX-| fow) is sent to the |’O bus. the ciack 
counter stops with ICA + and iCC + flow, and IIiDLE- goes 
high. 


At each succeeding clock pulse. the address counter is 
incremented as a new control word is loaded into the 
buffer. For a trap-in operation, the memory address is first 
obtained and loaded into the |/O register (in |/O data 
loop). The 1/0 control then enters a waiting state and 
requests a processor memory cycle (IEWAIT + and IRQM+ 
high). When the request is acknowledged (MAKIO + high), 
the !/O control leaves the waiting state and obtains the 
trap-in data. This data is transferred from the |/O bus to 
the memory data bus via the |/O multiplexor (in 1/O data 
loop) and the data multiplexor (in memory control). 


At the conciusion of the memory cycle, the clock counter (in 


_ 1/0 control) is advanced with a code of 010 by buffer 


signals IEFn+(0-2). The next clock pulse loads al! zeros 
into the buffer; thus, placing the |./O control back in its idle 
state (IEIDLE- low). Clocks for the address counter and 
buffer are inhibited until further |/O requests are received. 


Trap-out operations are similar to trap-in; however, the 1/0 
control obtains the memory address and then transfers 
memory data to the |/O bus via the !/0O latch (in memory 
control), 1/O multiplexor, and I/O register (in I/O data 
loop). 
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Figure 4-38. Sub-Operations 4 and 5 Timing Waveforms 
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Figure 4-40. Sub-Operation 7 Timing Waveforms 
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Figure 4-41. Normal DMA Waveforms 
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4.7.10 High-Speed DMA Operations similar to the normal DMA; however, a faster interrupt clock 

(IUCF-I) and 1/0 timing are used. Furthermore, a separate 
Timing waveforms for a high-speed DMA operation are set of lines are used for functions and data ready, interrupt 
iNustrated in figure 4-42. A high-speed DMA operation is acknowledgment, trap-in, and trap-out. 
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Figure 4-42. High-Speed DMA Waveforms 
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4.8 CONTROL-STORE WORD FORMAT 


Figure 4-43 shows the 64-bit word format of the control 
store. in the Microprogramming Guide, all fields of the 64-bit 
word are designated with two letters making them consis- 
tent with the mnemonics used in the microprogramming 
assembler (MIDAS). This is done by adding the letter F 
to all the one-letter designated fields except the A and B 
fields. The A and B fields are designated AA and 8B, 
respectively. 


Listed in descending bit order, each field of the word is 
described in the following paragraphs. 


TS Field 


= Provides a component of the control-store address used 
when a conditional test is not met. 


s Provides a component of the address used when not 
conditional testing if the field is not used for any of the 
following: 


* Selects a field from the instruction register for use in 
the A or B fields of subsequent micronstructions. 


* Selects interrupts which are to be enabled. 


* Provides a portion of the 1/O-sequence starting address 
for {/O requests. 


* Selects another control store when a page-jump 
microinstruction is executed (section 4.9). 


AF Field 


a Contributes to the five most-significant bits of the 
control-store address except for decoding addressing 
(section 4.9). 


MS Field 


® Provides the four least-significant bits of the control- 
store address for normal addressing (section 4.9). 


= Masks the four least-significant bits for field-selection 
addressing (section 4.9). 


MT Field 


= Masks bit 4 of the control store address for field- 
‘selection addressing. 


™ Provides a portion of the !/O-sequence starting address 


for 1/0 requests. 


FS Field 


= Selects a five bit field from the instruction register for 
field-selection addressing. 
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T Field 


® Specifies no conditional testing. 


a Specifies conditional testing of a true condition. 

8 Specifies conditional testing of a false condition. 

S Field 

# Defines unconditional or conditional memory control. 
a Defines page-jump control. 

G Fieid 


= Specifies condition to be tested for conditional-test 
addressing and conditional-memory control. 


® Controls status sampling and control of overflow flag. 


» Controls transfer of instruction buffer to instruction 
register. 


« Controls selection of decoding addressing. 


= Controls selection of page-jump operation. 


MR Field 

m Masks the most-significant bit of the instruction- 
register 4-bit field “selected by the TS field when 
specified by the AB field. : 

2 Controls (in conjunction with the AB and W fields) the 
transfer of address 1110 or 1111 into the B fieid 
depending on data-loop conditions. 


= Provides a portion of the |/O-sequence starting address 
for {/O requests. 


AB Field 


® Specifies the following types of data for A and B field of 
next microinstruction. 


* Control-store output 
« Field selection from instruction register 
* Previous values contained in A and B fields 
* Value for B field depending on data-loop conditions 
= Provides a portion of the |/O-sequence starting address 


for |/O requests. 
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IM Field 


= Specifies non-memory operations consisting of: 


* {/Orequests 
+ Interrupt flag (set or reset) 


+ Supervisor mode (set or reset) 


* Special transfer of ALU output to instruction buffer and 
memory input latch. 


= Specifies memory operations consisting of: 


© Conditional or unconditional start or override of 
memory cycle 


« Address source for memory cycle 


* Operation to be performed (reading or writing) 


LB Field 


= Specifies data source for 8 input of ALU from: 


* General-purpose registers (register file B) 
- Bmultiplexor 


+ Instruction register 16-bit control store literal (fields M. 
C. WR, SC. V, W, X, SH. B) 


= Specifies WCS control functions 


LA Field 
= Specifies data source for A input of ALU from: 


* General-purpose registers (register file A) 
* General-purpose registers (file A) shifted left 
* Generai-purpose registers (file A) shifted right 


* Program counter 


R Field 


= Specifies destinations for ALU output data to: 
e Program counter 
e Operand register 
° Shift counter 


* Key register (in data loop) 
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m= Specifies incrementation for: 


e« Program counter 


e« Shift counter 


F Field 


= Specifies ALU operations. 


M Field 


= Specifies ALU mode as arithmetical or logical. 


C Field 


= Specifies ALU carry input as: 


* one 

* zero 

* stored carry 

* stored carry complement 


a Forms part of the 16-bit control-store fiteral. 


WR Field 


= Specifies tha loading of ALU output data into a general- 
purpose register specified by A field. 


= Forms part of the 16-bit control-store literal. 


SC Field 
= Specifies shifting of operand register. 


# Forms part of the 16-bit control-store literal. 


V Field 


= Controls the transfer of general-purpose register sign to 
shift flag. 


a Forms part of 16-bit control-store literal. 


W Field 


= Controls the transfer of ALU output sign to quotient 
sign flag. 


= Determines direction of operand register shifting. 


(continued) 


Determines contents of B field for next microinstruction 


| 
in conjuction with AB field. 
= Forms part of 16-bit control-store literal. 
X Field 
w Determines that operand register bit 0 is to be one of 


the following during a shift operation: 


Operand register bit 15 
General-purpose register bit 15 
ALU output bit 15 


Zero 


| Determines that operand register bit 15 is to be one of 
the following during a right-shift operation: 


SH 


n 


« 


Operand register bit 0 
General-purpose register bit 0 
Operand register bit 15 

Shift flag 


Resets interrupt flag. 


Sends jump signal to external memory protection 
option. 


Forms part of 16-bit control-store literal. 


Field 


Sets A-input of ALU to all ones or all zeros. 


Selects special ALU function. 


Determines that general-purpose register bit 15 is to be 


one of the following during a left-shift operation: 


General-purpose register bit 15 (remains the same) 


General-purpose register bit 14 


Determines that general-purpose register bit 0 is to be 
one of the following during a left-shift operation: 


Zero 
General-purpose register bit 15 


Operand register bit 15 
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Determines that general-purpose register bit 15 is to be 
one of the following during a right-shift operation: 


* Multiplication-sign flag 
« General-purpose register bit O 
* General-purpose register bit 15 


* Operand register bit 0 


> Zero 
Forms part of the 16-bit control-store literal. 

Field 
Specities one of 16 general-purpose registers which can 
be applied to the B-input of the ALU. 


Specifies one of the following eight registers that can be 
applied to the B-input of the ALU: 


* Operand register 
* Memory input latch 


* t.Oregister 

* Processor status word 

* Operand-register right byte with sign extended 

* Operand-register left byte with sign extended 

* Operand-register right byte without sign extended | 


* Operand-register right byte shifted left etght-bit 
positions. 


Forms part of the 16-bit control-store literal. 


Field 


Specifies one of 16 general-purpose registers which can 
be applied to the A-input of the ALU. 


Specifies one of 16 general-purpose registers that can 
receive ALU output data. 
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P9OSTELLA 


0? 


B CONTENTS 


SPECIFIES DATA SOURCE FOR ALU 8 INPUT FROM GENEHAL.- 
PURPOSE REGISTERS AS FOLLOWS: 


REGISTEA 


A 
B 


x 

ALL ZEROS REGISTER 

INSTRUCTION REGISTER 

ALL-ONES REGISTER 

NOT USED 

NOT USED 

NOT USED 

NOT USED 

NOT USED 

NOT USED 

NOT USED 

NOT USED 

FOR MULTIPLICATION AND DIVISION . 
FOR MULTIPLICATION AND DIVISION 


SPECIFIES DATA SOURCE FOR ALU B INPUT F ROM SPECIAL 
REGISTERS AS FOLLOWS: 


6 CONTENTS REGISTER 


0000 
0001 
0010 
0011 
0100 
0101 
0110 
ott 


OPERAND REGISTER 

MEMOHY INPUT LATCH 

VO REGISTER 

STATUS 

OPERAND RIGHT BYTE, SIGN EXTENDED 
OPERAND LEFT BYTE, SIGN EXTENDED 
OPERAND RIGHT BYTE - 

OPERAND RIGHT BYTE, SHIFTED LEFT 


Lb= 100R MW 


BIS PART OF 16.BIT LITERAL 


* DEDICATED FUNCTIONS DURING 620/F EMULATION 
AND HALT LOOP OPERATIONS. GENERAL PURPOSE 
DURING WCS OPERATIONS. 


A CONTENTS 


(LB = OGOR 01} A (WR = 1) 


SPECIFIES DESTINATION FOR ALU OUTPUT TO GENERAL- 
PURPOSE REGISTERS AS FOLLOWS: 


A CONTENTS 


0000 
0001 
0010 
0011 
6100 
0101 
0116 
ol 
1000 
10 

1010 
1011 

1100 
1101 

1140 
Wii 


REGISTER 


A 
8 
x 


ALL-ZEROS REGISTER 
INSTRUCTION REGISTER 


ALL ONES REGISTER 
NOT USED 
NOT USED 
NOT USED 
NOT USED 
NOT USED 
NOT USED 
NOT USED 
NOT USED 


FOR MULTIPLICATION AND DIVISION 
FUR MULTIPLICATION AND DIVISION 


REGISTER 


A 
8 
x 


ALL ZEROS REGISTER 
INSTRUCTION REGISTER 


Alt ONES REGISTER 
NOT USED 
NOT USED 
NOT USED 
NOT USED 
NOT USED 
NOT USED 
NOT USED 
NOT USED 


FOR MULTIPLICATION AND DIVISION 
FOR MULTIPLICATION AND DIVISION 


SPECIFIES DATA SOURCE FOR ALU A INPUT F HOM GENERAL- 
PURPOSE REGISTERS AS FOLLOWS: 
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4.9 CONTROL-STORE ADDRESSING 


Unlike conventional computer instructions, which execute 
sequentially until altered by a branch instruction, each 
microinstruction of the V70 series computers must 
specify the address of the next microinstruction. By specify- 
ing this address, the functions of instruction decoding, 
conditional testing, interrupt handling, and normal microin- 
struction sequencing are accomplished. 


The computer's basic instruction set is contained in the 
512 64-bit words of the control store. Up to three 512-word 
control stores can be added to extend ane computer's 
instruction set. 


The 93-bit address CEADn- (0-8) selects one of the 512 
addresses in the control store (read-oniy or writable). If a 
microinstruction specifies an address in another control 
store. a page-jump microinstruction is executed (T field 
contains O00. S field contains 10. and G field contains x1xx). 
The particular control store is selected by the 4-bit TS field. 
When a system reset condition occurs. all bits cf the 
control store address are set to cne and page Zero (read- 
anly control store) 1s selected. 


The tollowing addressing modes comprise control store 


Be eiiss 


4. Normal 

b. Normal. TS field 
c: Field selection 

gq. Conditional testing 
2 Interrupt | 


f. Decoding 


4.9.1 Normal Addressing 


The normal addressing mode is used to specify the address 
of the next microinstruction when conditional testing, 
interrupt. and decoding modes of addressing are not 
specified. The FS and TS field contains 0000 and the MT 
field contains 0 causing address bits 0 through 3 to be 
controlled by the MS field. Address bits 4 through 8 are 
controlied by the AF field (figure 4-44). 


AF FIELD 


4.9.2 Normal/TS Field Addressing 


The normal’TS field mode can be used when none of the 
following conditions are specified: 


a. Register-field extraction (AB field contains 01 or 10). 


b. Interrupt allowed (S and T fields contain 00. and G field 
contains x1xx). 


c. I/O request (S field contains 00, and |M field contains 
111x). 


d. Page-jump microinstruction specified (T field contains 
00. 5 field contains 10. and G field contains x1xx). 


The address is formed by the inclusive OR of the TS field 
and bits 1 through 4 of the normal address (figure 4-45). 


4.9.3 Field-Selection Addressing 


In the field-selection mode of addressing, the instruction 
register contents C2in- (0-15) and various processor flags 
are used to produce the five least significant bits of the 
control store address CEADn- (0-4). This permits up to 32 
ee operations based on instruction register con- 

ents. The processor flags ccnsist cf: istirrvuct 2.22 
(CINTE +). shift flag (DSB). byte address flag (OBAC= }. 
and controi-panel step flag (NSTP- ). 


Field selection addressing is used when the FS field does 
not contain 0000 (when the FS field contains 0000. normal 
addressing or normal/TS field addressing are used). Table 
4-27 lists the signals that produce control store address 
bits O through 4 for all values of the FS field. The listed 
Signals are applied to the instruction field selector. 
Masking of the five address bits is performed by the MS 
and MT fields causing a zero bit in these fields to produce 
a zero in a corresponding address bit (CEADn- high). 
Address bits 0 through 3 are masked by the MS field and 
bit 4 by the MT field. ; 


When an I/O request is issued (S field contains 00 and IM 
field contains 111x), the MT .ield is part of the |/O address 
specification. In this case, the MT field is ignored and 
address bit 4 is masked to Zero. 


Address bits 4 through 8 are produced by the AF field. The 
TS field is ORed with address bits 1 through 4 as in 
normal/TS field addressing. The formation of the compos: 
ite field-selection address is shown in figure 4-46. 


MS FIELD 


VTI1-1662 Figure 4-44. Normal Addressing 
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AF FIELD MS FIELD 


INCLUSIVE 
DR 


VTI1-1663 


Figure 4-45. Normal/TS Field Addressing 


Table 4-27. Field-Selection Addressing Contribution 


SIGNAL SOURCE OF CONTROL-STORE ADDRESS BITS 0-4* 


FS FIELD BITS 


G2 20: 40% 30 0 0 0 0 0 

0 00 1 0 0 0 0 CINTE= 
0 0 1 0 0 C2101- 0. DSB- DBAD- 
001 1 0 0 0 0 NST P= 
0-1 <0: 0 C2104- C2103- C2102- C2101- C2100- 
0 10 1 C2105- C2104- C2103- C2102- C2101- 
0 1 1 :«0 C2106- C2105- C2104- C2103- C2102- 
Oe ae, 4 C2107- C2106- C2105- C2104- C2103- 
10 0 0 C2108- C2107- C2106- C2105- C2104 
100 1 C2109- C2108-. C2107- C2106- C2105- 
1 0 1 0 C2110- C2109- C2108- C2107- C2106- 
101 1 C211 1- C2110- C2109- C2108- C2107- 
1 10 0 C2112- C211 1- C2110- C2109- C2108- 
| ie es C2113- C2112- C2iti- C2110- C2109- 
ee hae a ©, C2114- C2113- C2112- C2111- C2110- 
1} 1 1 7 C2115- C2114- C2113- C2112- | C2H1- 


*THE LISTED SIGNAL SOURCES ARE INPUT TO THE INSTRUCTION FIELD SELECTOR (SECTION 4.3). THE 
SIGNALS (WHEN SELECTED) ARE INVERTED BY THE INSTRUCTION FIELD SELECTOR TO BECOME CFSAn+ 
(0-4) OR CFSBn+ (0-4) 


VTII-1664 
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NOTES: 


VTI-1665 
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tes ik 


Ve 


8 7 6 5 4 3 2 0 
po fof o 0 TS FIELD (NOTE 1) O07 


INCLUSIVE OR 


FS FIELD (TABLE 4-27) 


KAT FIELD (NOTE 2) 


THE TS FIELD IS NOT USED TO PRODUCE ADDRESS BITS 1 THROUGH 4 IF ONE OF THE 
FOLLOWING CONDITIONS IS TRUE: 


Ai 
B. 


C. 
D 


Es 


REGISTER FIELD EXTRACTION (AB FIELD CONTAINS 01 OR 10) 

INTERRUPTS ALLOWED (S AND T FIELDS CONTAIN 00,I1M FIELD CONTAINS 
11 1x) 

I/O REQUEST (S FIELD CONTAINS 00,. IM FIELD CONTAINS 11 1x) 

PAGE JUMP (T FIELD CONTAINS 00, S FIELD CONTAINS 10, G FIELD 
CONTAINS x 1xx) 

CONDITIONAL TESTING IS SPECIFIED (T FIELD DOES NOT CONTAIN 00) 


WHEN AN I/O REQUEST IS ISSUED (S$ FIELD CONTAINS 00, IM FIELD CONTAINS I11x, 
THE MT FIELD IS IGNORED AND ADDRESS BIT 4 IS MASKED TO ZERO 


Figure 4-46. Formation of Field-Selection Addressing 


4.9.4 Conditional-Test Addressing 


Two addresses must be specified when conditional test 
operations are performed: one to be used if the condition is 
met and one to be used if the condition is not met. 
Conditional-test addressing is specified when the T field 
does not contain 00. The T field contains binary 10 if the. 
condition to be met is true (for example, Jump if Sense 
Switch 2 Set), and a binary 11 if the condition to be met is 
false (for example, Jump if Sense Switch 2 Not Set). The 
condition to be tested is specified by the G field (table 
4-28). 


If a condition is met, the address is produced by field 

selection addressing. !f a condition is not met, the address 

is produced from the AF and TS fields as shown in figure 
4-47. 


Table 4-28. Test Conditions 


Condition, G Field 
Overflow : 0000 
1/O sense response 0001 
Sense switch 3 0010 
Sense switch 2 0011 
Sense switch 1 _ Q100 
Jump, Jump and Mark, 0101 


and Execution 
instructions 


ALU output all ones | 0110 
ALU output sign 0111 
ALU carry 1000 
ALU output is zero 1001 
Stored sign of register 1010 
file A (DSB +) 

Sign of memory input 1011 
latch 

Shift-counter overflow * 1100 
Sign of general-purpose 1101 : 
register O : 
Normalized shift 1110 
Quotient sign 1111 
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4.9.5 Interrupt Addressing 


Control-store address bits 0 through 3 are produced by the 
interrupt logic (in 1/O controi) and bits 4 through 8 by the 
AF field, if all of the following conditions are true: 


a. Interrupts are allowed (T and S fields contain 00, and G 
field contains x1xx). 


b. An interrupt is active. 


c. The proper class of interrupts is enabled by an 
appropriate bit in the TS field (table 4-29), 


Figure 4-48 shows the interrupt addressing format along 
with codes for the three types of interrupt conditions. 


Table 4-29. TS-Field Interrupt Functions 


a 


TS-Field Bits Interrupts 


So tee Sh. “0 


Enables: t/O interrupts 


Enabies |/O interrupts only if 
memory protection option is 
installed 


Enables interrupt from memory 
protection option 


Enabies control-pane! step inter- 
rupt 


Note: x indicates irrelevant bit. 


4.9.6 Decoding Addressing 


Decoding addressing performs preliminary instruction 
decoding to determine the classification of an instruction. 
Detailed decoding is performed later by field-selection 
addressing after instruction buffer contents are transferred 
to the instruction register. The preliminary instruction 
decoding is implemented by the instruction decoder and 
instruction decoding logic. These elements translate the 16- 
bit instruction from the instruction buffer to the 9-bit 
control store address CEADn- (0-8). 
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8 7 6 ) 4 3 2 1 0 
| 0 | 0 0 0 | TS FIELD po 


INCLUSIVE 
OR 


VTIT-1666 , 
Figure 4-47. Addressing When Condition is Not Met 
8 7 6 5 4 3 2 1 0 
SUPPLIED BY INTERRUPT 
er TEED LOGIC IN 1/0 CONTROL 
AF FIELD INTERRUPT LOGIC INTERRUPT CONDITION 
Oo 171 0 41 00 0 0 ABORT INTERRUPT FOR DMA 
0 7 10 4 000 1 START OF INTERRUPT SEQUENCE 
oO 170 ~!2 Oo 1 7 1 INTERRUPT WAITING FOR DEVICE TO SEND 
MEMORY ADDRESS 
VTH-1667 


Figure 4-48. Interrupt Addressing 
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The instruction: decoder consists of two ROMs each 
containing sixteen 16-bit words. An option to the WCS 
option provides selection of read/write memory arrays to 
permit alternate decoding methods. The first ROM decoder 
uses instruction buffer bits 12 through 15 as an address: 
the second ROM decoder uses bits 8 through 11. Output- 
signal formats for the two ROM decoders are shown in 
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Decoding addressing is used when the T and §S fields 
contain 00 and the G field contains x1ixx. If an interrupt is 
present, decoding addressing is inhibited and interrupt 
addressing is used. Decoding addressing is also inhibited if 
the IM field contains 11x0. When the IM field contains 
11x0 and no interrupts are present, field-selection address- 
ing is used. 


figure 4-49, 


FIRST ROM DECODER DECODED FROM INSTRUCTION BUFFER BITS 12-15 


§ 7 5 3 o 


15 14 «13 12 1] 10 ? 6 3 4 3 2 1 | 
§3t- | S30- T32-] 04 | 00 | 1@ CIDA3n+ (0-8) 


Ww £1DTO-+ EXTERNAL SIGNAL 
CIDOO+ ENABLES 4 LEAST SIGNIFICANT BITS OF 
CIDA2n+ WHEN CIDS32- OR CIDT32- ARE 
ENABLED 
EXTERNAL SIGNAL 


| CiDG4+ 


Ln CID TI2- ENABLES CIDAn+ (0-8) TO CONTRIBUTE TO 
| ADBRESS 
CIDS30- ENABLES INSTRUCTION BUFFER BITS 0-3 TO 


CONTRIBUTE TO ADDRESS BITS 0-3 


CIDS3i- ENABLES INSTRUCTION BUFFER BITS 4-7 TO 
CONTRIBUTE TO ADDRESS BITS 0-3 
CIDS32- ENABLES CIDS20+ AND CIDS21+ 


SECOND ROM DECODER DECODED FROM INSTRUCTION BUFFER BITS 8-11 


SS] = [= [xo] me)oe os] coer 


CIDXX5+ EXTERNAL SIGNAL THAT SETS ADDRESS BIT 2 
TO ZERO IF CIDOO+ IS ON 

CIDXX2+ EXTERNAL SIGNAL 

CIDXX0+ EXTERNAL SIGNAL 

CIDXX3+ EXTERNAL SIGNAL 


CIDS20+ WHEN ENABLED BY CIDS32+, CIDS20+ 
ENABLES INSTRUCTION BUFFER BITS 0-8 TO 
CONTRIBUTE TO ADDRESS BITS 0-3 
CIDS21+ WHEN ENABLED BY CIDS32+, CIDS21+ 
ENABLES INSTRUCTION BUFFER BITS 4-7 TO 
CONTRIBUTE TO ADDRESS BITS 0-3 
VTI1-1668 ' 
Figure 4-49. Output Formats of ROM Decoders 
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Figure 4-50 shows the decoding address components. The through 3 when either one of the following conditions exist 
_ nine bits from the first ROM decoder are always used in in the first decoder: 

the address. The five most-significant bits from the second 

ROM decoder are inclusively ORed into address bits 4 

through 8 when CIDT32- or CIDS32- from the first decoder a. CIDT32- is true (low) and CID00 + is ture (high). 

is true (low). The four least-significant bits from the second b. CiDS32- is true (low) and C!DOO + is true (high). 

ROM decoder are inclusively ORed into address bits 0 


8 7 6 be) 4 3 2 1 0 


FROM FIRST ROM DECODER ; CIDA3n+ (0-8) 


FROM SECOND ROM DECODER CIDA2n+ (0-8) 


Seer erssomnrenneaessite/ Setter ETRE yf ort, 


CIDS32- 1S TRUE (LOW) CIDT32- 1S TRUE (LOW) 
OR AND 
CIDT32- 1S TRUE (LOW) CIDOO+ IS TRUE (HIGH) 
OR 
CIDS32- IS TRUE (LOW) 
AND 
CIDOO+ IS TRUE (HIGH) 


FROM INSTRUCTION BUFFER MIIn+ (0-3) 


CIDS30- IS TRUE (LOW) 
OR 
; CIDS32- IS TRUE (LOW) 
AND 
IF CIDO0+ AND CIDXX5+ ARE TRUE (HIGH), THIS BIT CIDS20+ IS TRUE (HIGH) 
1S CONTROLLED BY BIT 3 OF INSTRUCTION BUFFER 


FROM INSTRUCTION BUFFER | MIIn+ (4-7) 


\ cats teresa 


CIDS31= IS TRUE (LOW) 
OR 
CIDS32- IS TRUE (LOW) 
AND 
CIDS21+ IS TRUE (HIGH) 


VTII1-1669 A 
Figure 4-50. Decoding Address Components 
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Instruction buffer bits 0 through 3 are inclusively ORed into 
address bits 0 through 3 when either one of the following 
conditions exist: 


a. CIDS30- is true (low) 


b. CIDS32= is true (low) and CIDS20-+. is true (high). 


Instruction buffer bits 4 through 7 are inclusively ORed into 
address bits 0 through 3 when either one of the following 
conditions occur: 


a. CIDS31- is true (low). 


b. CIDS32~ is true (low) and CIDS21 + is true (high). 


One exception to these conditions for instruction buffer bits 
4 through 7 is that address bit 2 is controlled by 
instruction buffer bit 3 when CIDOO+. and CIDXX5+ are 
true (high). 


4.10 CONTROL-PANEL CIRCUITS 


The control-panei circuits (figure 4-51), located on the 
control-panel board (44P0645), interface with the processor 
through the I/O bus. The interface circuits consist of the 
1/O control buffer. 1/O bus drivers. and 1/0 terminators. 
Commands are decoded from the 1/O bus by the I/O 
control buffer. The 1/0 control buffer enables either 
display-register data or pulse-register data onto the 1/0 
bus. or gates |/O bus data to the display-select register or 
the toggle register. The 16-bit display register provides 
temporary storage for either switch status or 1/O bus data 
from the processor. The 4-bit pulse register sends signals to 
the processor that indicate when the DISPL, ENTER, 
START, or BOOT switches have been pressed. The 4-bit 
toggle register stores the states of the three sense switcnes 
and the STEP/RUN switch. In conjunction with the run- 
mode control, the pulse and toggle registers‘ control the 
STEP and RUN indicators. When the computer is halted or 
in the run mode, the blink oscillator causes the RUN 
indicator to blink. The display-select register signals the 
processor when one of the internal machine registers is to 
be altered or displayed from the contro! panel. 


The interrupt control circuit applies interrupts to the 


processor when the INT switch is pressed. The 4-bit file- 
address register designates which one of the 16 register 
files are to be altered or displayed from the control panel. 
Signals from control-panel switches are applied to pull-up 
and debounce circuits. Debounce circuits eliminate the 
effects of extra signal transitions caused by switch 
contacts. Data display drivers and light emitting diodes 
receive data-inputs from the display register. 


Detailed descriptions of the control-panel circuits are pro- 
vided in the following subsections. Page numbers of logic 
diagram 9180406 (System Maintenance Manual) are in 
parentheses in the circuit blocks of figure 4-51. 
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4.10.1 File Address Register 


The file address register stores the 4-bit addresses that 
select one of the 16 register files for control-panel 
alteration or display. The register can be directly set by the 
four REG SELECT switches (NFAI-, NFA2-, NAF4=-, and 
NFA8-), cleared by the CLEAR switch (NFACLR-), and 
incremented by the INCR switch (NFAINC- ). NFAINC- is 
debounced by a Schmitt trigger circuit as well as the 
debounce circuit. 


The contents of the file address register can be gated onto 
the 1/0 bus with the input-function transfer NFIl + from the 
i/O control buffer. When the instruction register is selected 
for display, NIR+ is high and an input-function transfer 
clears the file address register and EBO2-1 is low (true). 


4.10.2 Toggle Register 


The toggle register stores the states of the three SENSE 
switches (NS1-, NS2-. and NS3-) and the STEP/RUN 
switch (NSP-). Each input is exclusively ORed with 3 
complement output of its corresponding register flip-flop. 
The truth table for the toggle register is in table 4-30. The 
register can be cieared with a system reset (NRST- low). 


The toggle register clock NO21- comes from either of two 
sources: 


a. Alow NTCK~ is generated by the clock generator when 
any of the four switches are pressed (SENSE switches or 
STEP“RUN switch). 


b. A high output-function transfer NFO+ from the t/O 
control buffer and a high data ready NDRY + from the 
1/O bus produce a low NTCK1= clock. 


NFO+ permits the program to change the state of the 


three SENSE-switch flip-flops in the toggle register. This is 
accomplished by receiving |/O bus signals NEBOn +(1-3) 
and enabling them with NFO+ to simulate the switch 
being pressed (using open-collector gates). 


Table 4-30. Toggle Register Truth Table 


Before Clock After Clock 
Switch NSi- NSiF+ NOii+ NSiF + 


Not pressed 
(open) 


Not pressed 


(open) 


Pressed 
(closed) 


Pressed 
(closed) 


Note: H = high; L = low; i = 1, 2, or 3; and ii 17, 18, 
or 19. 
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Os-v 


wes6ejg xOO0/g S}NDID jouUR_-]O2RU04D ‘1S-p eunBy4 


EL9I-LILA 


I/O BUS 
TERMINATORS 


(21) 1/O BUS 


INPUT ENCODER AND I/O BUS DRIVERS (11,17) 


1/0 
CONTROL 
BUFFER 

(12) 


BLINK 
OSCILLATOR 
(10) 


RUN-MODE 
CONTROL 
(8) 


INTERRUPT 
CONTROL 
(9) 


PULSE : 
REGISTER 


DISPLAY CLOCK TOGGLE DISPLAY- FILE 
REGISTER GENERATOR REGISTER SELECTION ADDRESS 
(13, 14) REGISTER REGISTER 
' (7) (6) 
(15) (5) 


ad 


SWITCHES, DEBOUNCE AND PULL-UP CIRCUITS (19,22) 


DATA-DISPLAY DRIVERS AND LIGHT EMITTING DIODES (18,20) 
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4.10.3 Clock Generator 


The clock generator consists of two one-shot circuits that 
generate clocks (NTCK- and NPC1+) for the toggle and 
pulse registers whenever any of the four switches associ- 
ated with each register are pressed. The one-shot circuits 
are inhibited when NTCK1- goes low. This occurs during 
an output-function transfer so that only one clock (from 
data ready NDRY +) is applied to the toggle register. The 
one-shot circuits provide time for switch bounce to dampen 
prior to clocking the registers. ° 


4.10.4 Run-Mode Control 


The run-mode control generates a run signal NRUN- that 

.controls the operation of the RUN indicator. When a 
system reset occurs, a low NRSTI- resets the run-mode 
flip-flop producing a high NRUN- that prevents the RUN 
indicator from lighting. 


When the computer is placed in the run mode with the 
STEP’RUN switch. a high NSPF- enables the blink- 
oscillator signal NOSC + to make NRUN- go high and low 
at a low frequency causing the RUN indicator to blink. 


When the START button is prassed (and the computer in 
step mode). a high NSF + sets the run-mode flip-flop. This 
provides a low NRUN- that lights the RUN indicator 
continuously. : 


When the computer is halted with a halt instruction. a low 
NFIT= resets the run-mode flip-filcp. The high false output 
of the flip-flop and a high NSPF~ enables NOSC + causing 


the RUN indicator to blink. The run-mode flip-flop is also ~ , 


set wnen the BOOT switch is pressed (NEB- low) or the 
option start signal OPSTRT— goes low. 


4.10.5 Interrupt Control 


When the INT switch is pressed, a low NINT- initiates a 
control-panel interrupt (figure 4-52). NINT-— is debounced 


NINT- 


IUCX-I 


NINF+ 


NINI- 


VTU1-1674 
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by a Schmitt trigger circuit as well as the debounce circuit. 
High NINT+ and NINi- cause the interrupt-control flip- 
flop to set (NINF + high) on the next interrupt clock IUCX- 
!. If the control panel haa priority (PR10X-| low) and the 
flip-flop is set, the interrupt request |URX-I is generated. 
When the flip-flop is set, NINI- goes low to prevent the 
flip-flop from being set more than once each time the INT 
switch is pressed. When the interrupt clock occurs, the 
control panel: has priority (PR1CX-I low), IUAX-I is true 
(low), and the flip-flop is reset. The interrupt-controi flip- 
flop is cleared by system_reset NRST1- and held in the 
cleared state by a low NSPF- (step mode). 


4.10.6 Blink Oscillator 


The blink oscillator consists of two one-shot circuits 
coupled in a loop to produce a low-frequency squarewave 
NOSC + for blinking the RUN indicator. 


Also included is a Schmitt trigger circuit, used in conjunc- 
tion with a debounce circuit, te ensure that the system 
reset SRST- is free from oscillations due to bouncing of the 


RESET switch contacts. 


4.10.7. Input Encoder and 1/0 Bus Drivers 


During an input-function transfer, the input encoder 
supplies encoded signals to bits 4 through 8 of the 1’O bus 
to determine the operation selected from the control panel. 
The input function codes are listed in table 4-31. The 
pootstran function can generate any one cf three codes 
depending on jumpers A and B: 


a. Ifno jumpers are installed, bits 6, 7, and 8 are encoded 
for a Teletype bootstrap. 


b. If only jumper A is installed, the bits are encoded for a 
paper-tape reader bootstrap. 


c. If jumpers A and B are installed, the bits are encoded 
for a disc bootstrap. 


Figure 4-52. Interrupt Control Waveforms 
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Table 4-31. Input Encoder Truth Table 


FUNCTION 


PROGRAM COUNTER SELECTED 


REGISTER FILE OR INSTRUCTION REGISTER SELECTED 


MEMORY SELECTED 


START 


MEMORY SELECTED AND ENTER 


TELETYPE BOOTSTRAP 


MEMORY SELECTED AND DISPL 


PAPER-TAPE READER BOOTSTRAP 


DISC BOOTSTRAP 


NOTE: L=LOW, H= HIGH, AND X = IRRELEVANT 
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The |,O drivers enabie the dispiay-register outputs to be 
- transferred to the |/O bus. When the !/0O bus is idle, a high 
JEIDLA + enables the data through the I/O drivers onto the 
1/O bus (EBOO-| through EB15-1). The I/O drivers are 
inhibited with a low display clear NDCLR- or a low system 
reset NRST1=-. Under conditions other than |/O operations, 
the !/O drivers are enabled for an input-data transfer 
(ND1 + high). 


4.10.8 1/O Control Buffer 


The !/O control buffer contains two flip-flops (NCBRST- 
and NFOS+) and a 4-bit function register. When. the 
device address signal NFAD= (octal 77) is decoded (goes 
low). the NCBRST- flip-flop is set removing the clear signal 
from the function register. When the function ready FRYX-| 
goes true (low), the function register is clocked permitting 


it to sample inputs (see waveforms in figure 4-53). 


The outputs of the function register are used when the 
computer is halted to provide the norma! display. The 
output signals are: : 


a. Input function NFIl+ indicates that the processor 
determines the operation to be performed. 


b. Output function NFO + indicates the processor can set 
switches after a power failure restart. 
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c. Input data function NDI + indicates the contents of the 
display register are transferred to the processor. 


d. Output data function NDO + indicates the processor is 
sending data to the display register. 


Except for the input function, these functions can also be 
used under program control. 


4.10.9 Display Register 


1/O data (EBOO-| through EB15-|) are applied to the display 
register inputs. The register outputs (NDFOO- through — 
NOF15—) are applied to the register-display indicators. A 
low NENAB— enables the register. The register is clocked 
by NCLOCK +. ai : 
When the I/O bus is idle (IEIDLA + high) the register clock 
pulses are generated continuously by a flip-flop that is 
toggied by the interrupt clock [UCX +. In addition to being 
applied to the register display indicators, the register 
outputs are circulated through the |/O data paths to the 
register inputs. 
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NFAD- N 
NCBRST- mas 
NDRY- | ) 


NFI+ OR \ 

NFO+ OR 

NDI+ OR | 
NDO+ (DEPENDS ON I/O BUS BITS 12 THROUGH 14 AND STATE OF NFOS=) 


A 


(FUNCTION OUTPUT) 


a EXC, OT —_—$—$— $$ Out PUT DATA ———— $a 


NFAD- 


_ (_ 
NFO+ AND NDO+ \d 
rh 


a | 
NDRY= 7 


VT - 1676 


Figure 4-53. 1/O Control Buffer Waveforms 


4-83 


THEORY OF OPERATION 


4.10.10 Display-Selection Register 
The display-selection register contains five latch circuits 


whose inputs and outputs are connected to the five 
DISPLAY SELECT switches as fellows: 


a. NMEM~ to MEM switch 
b. NST- to STATUS switch 
c. NIR= tol switch 

d. NPR- to P switch 


e. NRF= to REG switch 


Pressing any of these switches, sets the corresponcing 
latch (output is low). The previously selected latch is 
unlatched when NSRX- goes low. This occurs whenever an 
even number of latches are selected. The low NSRX- 
untatches all latches except the one whose switch Is 
pressed. When system reset occurs (NRSTI1- low), all 
tatches are unlatched. 


SWITCH- 


NFIT+ 


NPC1+ 


IC17-9 


IC17-5 


REGISTER+ 
—_——————————_ 


4.10.11 Pulse Register 


The pulse register is set whenever the DISPL, ENTER, 
START, or BOOT switches are pressed. DISPL and ENTER 
are inhibited from being set when the computer is not in 
the step mode. BOOT is inhibited from being set when the 
computer is not in the run mode. A high NOF + indicates 
DISPL switch is pressed, a high NEF + indicates ENTER 
switch is pressed, a high NSF + indicates START switch is 
pressed, and a high NEB+ indicates BOOT switch is 
pressed. Figure 4-54 shows the timing waveforms for the 
pulse generator. 


4.10.12 Data-Display Drivers and Light-Emitting 
Diodes 
The data-display drivers, which are connected to the 


outputs of the display register, consist of inverters that 
drive the light-emitting diodes. 


The light-emitting diodes dre the indicators for the corttrol 
panel. A low signal applied to the cathode causes the diode 
to light: a high signal causes it to go out. 


aS a 


iia 


NOTES: T. THE TERM SWITCH- REPRESENTS SIGNALS NDP-, NEN-, NSTR-, OR NBS- 


2. THE TERM REGISTER+ REPRESENTS SIGNALS NDF+, NEF+, NSF+, AND NEB+ 


3. 1C17-9 AND IC17-5 ARE IC PIN NUMBERS ON SHEET 16 OF LOGIC DIAGRAM 9180406-A 


~VTU-1677 


Figure 4-54. Pulse Register Waveforms 
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4.10.13 Switches, Debounce, and Pull-Up 
Circuits 


The control-panel switches (except POWER) are mounted 
on a switch assembly (p/n 44P0647) which in turn is 
mounted on the control pane! board. With the power switch 
in the CONSOLE DISABLE position: all switches are dis- 
abled if jumper terminals C and E are connected together, 
and only STEP/RUN and RESET switches are disabled if 
jumper terminals C and D are connected together. A switch 
is enabled when jumper terminal C is grounded. 


Debounce circuits eliminate signal bounce caused by 
switch contacts. 


Pull-up circuits keep the switch-signals at +5V de when 
switches are open. 


4.10.14 1/O Bus Terminators 


The 1/0 bus terminators provide logic levels of O and +3 
volts for the |/O bus signals. They also provide impedance 
matching for the I/O cable. 


4.11 MICROPROGRAMMING EXAMPLES 


This section provides examples of instruction implementa- 
’ tion using V70 microprogramming. 


4.11.1 LDA Instruction 
In this example, direct addressing is used. The description 
is divided into the following sections: 

a. Standard state 1 of the microprogram (SS1M). 

b. Standard state 2 of the microprogram (SS2M). 

c. Standard state 3 of the microprogram (SS3M). 


d. First microinstruction of the single-word addressing 
sequence (SWA10). 


e. Second microinstruction of the singie-word addressing 
sequence (SWA20). , 


f. First LDA microinstruction (LDA1). 
g. Second LDA microinstruction (LDA2). 


SS1M 


initially the instruction pipeline is assumed to be empty so 
a new instruction must be fetched from main memory. The 
first microinstruction is obtained from control store location 
13E (all addresses are given in hexadecimal). This location 
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has the label SS1M, which is one of the microprogram's 
standard states. 


The microinstruction fields at 13 are: 


TS AF MS MT FS T S G 
0000 01001 0010 0 0000 00 01 0000 


M AB IM LB LA R F M 
0 00 1000 00 00 000 0000 00 


C WR SC V W X SH B A. 
Qo. 0 oOo 0 0 00 000 0000 0000 


The function of this microinstruction is to initiate an instruc- 
tion fetch from the memory address specified by the pro- 
gram counter. Note that the S field equal to 01 specifies 
unconditional initiation of the memory cycle. The IM field 
specifies use of the program counter for an address source 
and the instruction buffer and memory input register as 
destinations for data received from memory. The FS, MT, 
TS and T fields contain all zeros so normal mode addressing 
is specified. Tne next control store address wiil be 092. 
No other fields of the m:cro:nstruction are pertinent. 


SS2M 


Location 092 is another microprogram standard state la- 
beled SS2M. It continues the process of filling the pipeline 
by initiating another instruction fetch using the incremented 
contents cf the program counter. 


The microinstruction fietds at 092 are: 


TS AF MS MT FS T S G 
0000 00010 1101 0 0000 00 01 0000 


M AB IM LB LA R F M 
Oo 00 1000 00 00 100 0000 0 


C WRSC V W XX SH B A 
00 0 0 0 0 00 000 0000 0000 


Again the S field is equal to 01 and the IM field is equal 
to 1000 specifying another instruction fetch using the pro- 
gram counter. In this case, however, the R field equals 
100 specifying that the program counter will be incremented 
before it is used as an address. This microinstruction is 
not immediately executed since the previous microinstruc- 
tion: initiated memory activity and the memory control re- 
mains busy until the first instruction from memory is loaded 
into the instruction buffer and the memory input latch (in 
memory control). At this time, execution of the current 
microinstruction is completed and the next microinstruction 
from location 02D becomes active. Normal addressing 
occurs again due to FS, TS, MT and T fields being zero. 
No other fields of the microinstruction are pertinent. 
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SS3M 


Location 02D is another microprogram standard state la- 
beled SS3M. It causes decoding of the instruction fetched 
from memory while checking for interrupts. It also transfers 
contents of the instruction buffer into the instruction register 
to make room for the next instruction from memory. 


The microinstruction fields at 02D are: 


TS AF MS MT FS T S G 
1110 01101 0110 0 0000 00 00 0101 


M AB IM LB LA R F M 
0 00 0110 00 00 000 0000 0 


C WR SC V W X SH 8B A 
oo 0 O oO 0 00 000 0000 0000 


This microinstruction manipulates no data paths nor does 
it initiate any memory cycles. Its sole purpose is to check 
for interrupts and. if ihere are none, cause a branch to 
the required microsequence. The T fieid is equal to 0 and 
the G field bit 0 is a one causing data transfer from the 
instruction Suffer to the instruction register. With the S field 
equal to 00 and the G field bit 2 equal to one. interruots 
and decoder addressing are enabdied. The TS fieid defines 
the interrupts which are enabled: ali except i-O interrupts 
unless the memory protection option is installed. The IM 
field specifies selection of the interrupt flag. If this flag is 
set, interrupts are suppressed. The flag is reset by this 
microinstruction. If an interrupt is active and the interrupt 
flag is not set, the next control store address is ODX where 
X designates the four bits supplied by the interrupt logic. 
This produces a branch to the interrupt microprogram 
sequence. , 


Assuming no interrupts are present, the new control store 
address is determined by the decoder logic. The instruction 
fetched from memory is assumed to be 10F9 (hexadecimal!) 
or 010371 (octal). This is a Varian 70 series LDA instruction 
with direct addressing of location OOF9 (hexadecima!). The 
most significant four bits of the instruction buffer address 
the first decoder control store at location 1. The next four 
bits address the second decoder control store at location 
00. The decoder control store contents are: 


- 


ist decoder 


Control store Bi2=1 
location 1 B8-B0 = 110000010 


2nd decoder 


Control store A8-A0 = 010000000 


location 0 


Since B12 equals 1, the B8-B0 and A8-AO address compo- 
nents are logically ORed to produce an address of 182. 


4-86 


‘SWA10 


Location 182 contains the first microinstruction of the sin- 
gle-word addressing sequence (SWA10) for the instruction 
fetched from memory. It forms the effective address by 
masking bits 00 through 10 from the instruction register. 
It also initiates the operand fetch. 


The microinstruction fields at 182 are: 


TS AF MS MT FS T S G 
0000 10010 1111 0 0000 00 01 0000 


M AB IM LB LA R F 
0 00 0101 10 00 C11 1010 


M C WR SC V W X SH 8B A 

1 11 1 1 O O 00 000 0000 0000 
{ ‘ 
Pets Vetere 16-bit mask literal-----7- > aa 


The LB field equals 10 so the ALU 8 input has the contents 
of the instruction register masked by the 16 bits of the M, 
C, WR. SC. V, W. X, SH and 88 fields (a zero in the mask 
enables the corresponding instruction register bit). The 
mask equais F800 so the iow order 11 bits of the instruction 
are used. 


The ALU mode is determined by the F field (1010) in con- 
junction with the LB field (forces logical mode) resulting 
in an ALU function of the ALU =B8. 


The R field equals 011 so the ALU output is loaded into 
the operand register. 


The S field equals 01 so unconditional memory control is 
specified by the IM field (0101) to fetch an operand into 
the memory input /atch using the ALU output for an address 
source. This microinstruction is completed when the mem- 
ory cycie initiated by the microinstruction at 092 is com- 
pleted. 


The FS, TS, T, and MT fields all contain zeros so normal 
addressing is used and the AF and MS fields specify the 
next control store address of 12F. 


SWA20 


Location 12F contains the second microinstruction of the 
single-word addressing sequence (SWA20). It decodes bits 


13 through 15 of the instruction register contents to deter- 
mine the class of the single-word addressing instruction. 


The microinstruction fields at 12F are: 


TS AF MS MT FS T S$ G. 
0000 11110 1100 1 1111 00 00 0000 


M AB IM LB LA R F M 
0 00 0000 00 00 000 0000 0 


C WRSC V W X SH B A 
00 0 0 0 0 00 000 0000 0000 


No data manipulation or memory control operations are 
performed by this microinstruction. It serves only to branch 
to the specific microsequence for the class of single-word 
addressing instruction contained in the instruction register. 
Field-selection addressing is used for this decoding (FS 
field is not equal to 0000). The FS field is equal to 1111 
so the selected field is bits 11 through 15 of the instruction 
register. The composite address formation is illustrated: 


: & 765 43 2 1 «0 

AF fieid contribution: 11713171 1 0090 0 0 
or: 1 1 717 141 00 0 90 0 
TS tiald contribution: 00900090 0 0 0 
Field selected from . 
instruction register: 000000 0 1 =0 
(1 = 10F9) 
and: 0 000000 0 

Mask consisting of MT 0 1 1 0 0 
and MS fields 


Final effective address 
produced by inclusive OR: 


1147100000 


The address of the next microinstruction is then 1E0. 


LDA1 


Location 1EO is the first microinstruction specifically for 
the LDA instruction (LDA1). 


This microinstruction increments the program counter and 


initiates another instruction fetch from main memory. 


TS AF MS MT FS T S G 
0000 01011 0101 0 0000 00 01 0000 


M AB IM LB LA R F M 

0 00 1000 00 00 100 0000 0 

C WR SC V W X SH B AS 
00 0 0 0 0 00 000 0000 0000 
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The PF field equal to 100 specifies that the program counter 
is incremented during this microinstruction. 


The S field equals 01 so unconditional memory control is 
specified by the IM field (1000) to fetch an instruction into 
the instruction buffer and input latch using the program 
counter for an address source. (Note that the program 
counter is incremented during the microinstruction so the 
new value is used for the memory cycie). 


Normal addressing is used to specify the next microinstruc- 
tion address (T, TS, FS, MT fields are all zero). The AF 
and MS fields define the address as 0B5. 


LDA2 


Location OBS is the second microinstruction specifically 
for the LDA instruction (LDA2). This microinstruction per- 
forms the following: transfers the contents of the memory 
input latch to the A register (RO), transfers the instruction 
buffer containing the next instruction to the instruction 
register to make room for the instruction whose fetch was 
initiated by the microinstruction 1E0, decodes the instruc- 
tion buffer to determine the starting address of the next 
microsequence, and checks for interrupts. 


The microinstruction fields at OB5 are: 


TS AF MS MT FS T S G 
1111 01101 0110 0 0000 00 00 0101 


M AB IM LB LA R F M 
0 00 0110 01 00 000 1010 1 
C WR SC V W X SH B- A 


00 1 0 0 0 00 000 0001 0000 


The ALU B input is specified by the LB field (equal to 01) 
to be one of the special registers. The B field (equal to 
0001) defines the memory input register as the source. 


The ALU operation is specified to be in the logical mode 
(MF =1) with the ALU output equal to the ALU B input 
(FF = 1010). 


. The WR bit equals a one so the ALU output data is written 


into the register specified by the A field (A = 0000) which 
is the A register. This is the execution phase of the LDA 
instruction. 


The S and T fields are both equal to 00 and the G field 
bit 0 is a one so the instruction buffer contents are trans- 
ferred to the instruction register. The G field bit 2.is a one 
so the instruction decoder is enabled and interrupts are 
checked. 


The IM field equal to 0110 with the SF field equal to 00 
selects and resets the interrupt flag. If the flag is set, the 
decoded address and interrupts are suppressed and the 
next instruction is fetched from location ODO. All interrupt 
classes are enabled as the TS field contains all ones. If 
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an interrupt is active and the interrupt flag is off, only the 
decoded address is suppressed and the next microinstruc- 
tion is fetched from the address specified by the A field 
and the interrupt logic. This address is ODX where X is 
the address supplied by the interrupt logic (X = 0). 


If no active enabled interrupts exist, the next microinstruc- 
tion is fetched from the address specified by the decoder 
logic. If the instruction buffer contains another single-word 
addressing instruction, the next address will be 182 
(SWA10) and the sequence will be repeated. 


Figures 4-55 and 4-56 show a flowchart and the flow dia- 
gram of the microinstruction sequence described. Note that 
the pipeline effect of buffering instructions permits efficient 
use of the memory. (A 330-nanosecond:’ semiconductor 
memory was assumed). 


4.11.2 STA Instruction 


This example illustrates the use of the equal-address flag 
MPLE + (see address comparator in section 4.5.4) during 
execution of the STA instruction with direct addressing into 
location n+ 1 (where nis location of STA). The operation 
is divided into the four sequences as shown in figure 4-57. 


SWA4O 


Microinstruction SWA40 (in location 181) initiates a memory 
request to store contents of the A register in memory 
location n+1. 


STA2 | : 


During the memory store operation, microinstruction STA2, 
(in location 11A) tests for equal addresses from the program 
counter and memory address lines. At the completion of 
STA2, MPLE + is set indicating the addresses are equal. 


STAX 


Microinstruction STAX (in location 1DA) specifies a second 
memory request operation to maintain the instruction pipe- 
line. The central contro! continues executing STAX until 
the memory store operation initiated by SWA40O is com- 
pleted. At the completion of the memory store operation, 
contents of the A register are stored in both the instruction 
buffer and memory location n+ 1 (due to MPLE +). 


SS3M 


SSiM (13) 


INITIATE INSTRUCTION 
FETCH USING P 


SS2M (092) 


v= 


INCREMENT P 
INITIATE INSTRUCTION 


FETCH USING P 


SS3M (02D) 


DECODE INSTRUCTION 
BUFFER 


TRANSFER BUFFER TO 
INSTRUCTION REGISTER 


ENABLE INTERRUPTS 


SELECT AND RESET 
INTERRUPT FLAG 


SWAIO (182) 
MASK INSTRUCTION 
REGISTER BITS CO THRU 10 
LOAD OPERAND REGISTER 


START MEMORY OPERAND 
FETCH USING ALU 


SWA20 (12F) 
FIELD SELECTION INSTRUC- 
TION REGISTER BITS 13 ~ 15 


= 000 
3 - 15 f 


LDA] = (1£0) 
INCREMENT P 


INITIATE INSTRUCTION 
FETCH USING P 


LDA2 (OBS) 


COPY MEMORY INPUT 
REGISTER INTO RO 


TRANSFER BUFFER TO 
INSTRUCTION REGISTER 


DECODE INSTRUCTION 
BUFFER 


SELECT RESET INTERRUPT 
FLAG 


“DECODED SINGLE WORD 


ADDRESSING INSTRUCTION 
The central control now initiates the instruction fetch 


operation and enters standard state 3 (SS3M) to decode VTII-I938A 
the next instruction (the one just loaded into the instruction 
buffer). Figure 4-55, Flowchart for LDA Instruction 
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IOENT SSIM $52M $S3M SWA2D LDaAl LDA2 
“HEX. ADOR.: |e | pm eee, eee (1E0) (08S) 


FUNCTION FETCH FETCH FETCH FETCH FETCH FETCH 
LOA NEXT INST. NEXT INST. OPERAND, OPERAND THIRD INST. 


& 
= 
2 SS NERS CO EAN Se 
CA 
a) 
< 
OurTPUT TRNB TRNB 


= 
= ; 
e | test | { 
FIELD 
MODE DECOOE SELECTION DECODE 
Q | 315 
z 
ra { { 
3 ‘ ets das FROM | Snhod aeeke 2 FROM | 
< | AODRESS 382 | = eee DECODER | bah eae ee DECODER | 
| | 

« | ~ ENABLE 18R—+1 
2 eee INCP INTERRUPTS INCP ENABLE 
S ACTIONS j 1BR—o{ | INTERRUPTS 

1 4 


NOTE: 
Timing diagram shows the start-up and execution of a sequence of single-word addressing instructions (330 nanosecond 
memory cycle time is assumed). 


VTII-2084 
Figure 4-56. Flow Diagram of LDA Instruction 
TEST TIME | 
CLOCKS 7 | | | | 
' i z f | 
BEING EXECUTED ; ee, 
| 4 ! | , I 
CONTROL STORE ADDRESS | \ | 
BEING EXECUTED Se 11a 1DA | 020 | 
| | | 
MEMORY OPERATIONS INSTRUCTION STORE | INSTRUCTION 
BEING PERFORMED FETCH A FETCH 
. | l L | 
PROGRAM COUNTER Se 
| ! 
MEMORY ADDRESS ? nel 
| 
MPLE+ FLAG 
7 f | 
| | 
VTI1-2 168 


Figure 4-57. STA Instruction Timing Diagram 
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SECTION 5 
MAINTENANCE 


Maintenance personne! should be familiar with the 
contents of this manual before attempting processor 
troubleshooting. The MAINTAIN Ili test program system. 
(MAINTAIN Ill Manual) contains an instructions test 
program used to isolate a malfunction to a particular group 
of instructions. Further diagnosis can then be made by 
referring to this manual. 


5.1 TEST EQUIPMENT 


The following test equipment and tools are recommended 
for processor maintenance: 


a. Oscilloscope, Tektronix type 547 with dual-trace plug-in 
unit. or equivalent. 


b. Multimeter, Triplett type 630 or equivalent. 


o 


Soldering iron, 15-watt pencil type. 


5.2 CIRCUIT BOARDS 


The processor and option boards are four-layer PC boards. 
The two outer layers provide signal interconnections for the 
circuit components. The two inner. layers provide low- 
impedance ground and power-voitage distribution, and 90- 
ohm microstrip transmission lines for all signals. The ICs 
contained on the boards consist of LSI read only memories: 
MS! multiplexors, decoders, and registers; and SS! gates 
and flip-flops. The control-panel circuit board contains only 


two outer layers for signal interconnections of the circuit 
components. 


If it has been determined that circuit-board repair is re- 
quired, it is recommended that the Sperry Univac 
customer service department be contacted so that a new 
circuit board can be installed in the user’s system and the 
faulty one returned to the factory for repairs. However, if 
the user decides to perform his own repairs, extreme cau- 
tion should be used so that the circuit board is not perma- 
nently damaged. Approved repair procedures snould be 
followed such as the ones described in document IPC-R- 
700A prepared by the Institute of Printed Circuits. 


5.3 CIRCUIT-COMPONENT IDENTIFICATION 


For IC components, the processor and option boards have 
location coordinates that are used in the logic diagrams as 
reference designations. For example. a flip-flop designated 
C8 in the processor logic diagram is in tne iC package at 


‘focation row-C column-8 on the processor board. For 


discrete components. the reference designations used in 
the logic diagrams appear on the circuit board adjacent to 
each component. 


For the control-panel board alli reference designations used 


* in the logic diagrams appear on the circuit board adjacent 


to each component. 


Parts lists in the System Maintenance Manual provide a 
cross reference between Sperry Univac and the manu- 
facturers part numbers. 
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MNEMONICS 
This section presents an alphabetized list of processor ’ Source Identification 
signal mnemonics with definitions (table 6-1), and de- 
scribes certain conventions used in developing the The first letter of a signal mnemonic indicates the 
mnemonics. functional section in which it originates: 
First Letter Source 
Polarity D Data loop 
Cc Central control 
Plus or minus signs are included at the end of each M Memory control 
processor mnemonic. The plus sign indicates the signal is 1/0 control 
at a high logical level when its function is being performed. N. Control panel 
The minus sign indicates the signal is at a low logical level iy Power supply — 
when its function is being performed. A signal that is the - L Common logic 
logical inversion of another uses the same mnemonic with y TTY 
an opposite sign; these signals are comrlements of each sa Me 
ethan: B Memory protection 
R. Real-time clock 
F Power failure/restart 
i C dus signal mnemonics end with—I. Y Meinory 
Table 6-1. Mnemonics 
Mnemonic _ Description 
CABRT~ Implements the disabling of a memory request 
CACIDA + _ Transfers contents of instruction decoder onto 
control-store address. bus. 
CACIDB + Transfers contents of instruction deceder onto 
control-store address bus. 
CACIDE + Enables instruction decoding operations. 
CADEQ1 System reset or control-panel interrupt. (STEP). 
CBABE + Transfers contents of register-field selector onto 3 
control-store output bus (bits 0-7). ° 
CBABn + Two bits, AB field 
CBAFn + Five bits, AF field 
CBAKE- Transfers bits from control- store output bus to A field 
CBFSn + Four bits, FS field 
CBGn + Four bits, G field 
CBIEN= Disables control-store output bits 0-7 
CBIMn + Three bits, IM field 
CBIn+ — 64 bits, control-store outputs 
CBMR + One bit, MR field 
CBMSn + Five bits, MS field 
CBMT + ' MT-field bit 
CBSn + Two bits, S field 
CBTn + Two bits, T field 
CBTSn + Four bits, TS field 
CCPRQ + Detects control-panel interrupt forcing controi-store 
address to low state 
CDREN + Partial enable for instruction decoder 
CEADn- Nine bits, control-store address 
CEAFS + Transfers contents of instruction field selector to 
control-store address 
CEAIA + Enables interrupt request 
CEATS + Selects TS field for control-store address 
CEA1~ Allows instruction field selection when T is not zero 
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CECKM- 
CESK + 
CFSAn + 
CFSBn + 
CIDA2n + 
CIDA3n + 
CIDIO + 


CIDJMK + 
CIDR + 
CiIDS2n + 
CIDS3n + 
CIDT32- 
CiOXXn + 
CINTF + 
CINTS= 
COVRM + 
CROIO 


~ CRQM + 


CSAMCC 
CSAMOV 
CSEQn + 
CTEQn + 
C2!n- 
DALn + 
DASBN + 


DAZR- 


DBAD + 
DBCn- 
DBSn + 
DBZB- 


DCIN- 
DCKn + 
DCNDC + 


DCNOZ + 


DCRYO + 
DCRY1 + 
DCTZ + 
DCOn + 
DDQS- 
DEQ + 


DFAAn + 
DFAn= 
DFBAn + 
DFBn- 


DFLCn + 


DFTT + 


DFUNO + 
DFUN1 + 
DFUN2 + 
DFUN3 + 


Table 6-1. Mnemonics (continued) 


Description 


Clock control signal 

Supervisor control signal 

Five bits, instruction-field selector A output 

Five bits. instruction-fieid selector B output 

Nine bits, instruction decoder A2 output 

Nine bits, instruction decoder A3 output 

Output signal from instruction decoder, high for |/O 
operation 

‘Processor decoded jump and mark 

Special decoding of register-to-register instructions 
Two bits. instruction decoder output 

Three bits, instruction decoder output 

Instruction decoder output 

Four bits 9, 2, 3, 5. instruction decoder output 
Processor interrupt flip-flop 

When low. disables the instruction decoding logic 
impiements override of memory request 

Processor |/O request 

Requests memory service (in conjunction with CABRT-) 
Enables conditional code control 

Enables overflow control 

Three bits, decoded § tield 

Four bits, decoded T field 

16 bits. instruction register output 

1§ bits. ALU outputs 

When high. the last entry to the register file A 
address 9090 was negative 

When low. the last entry to the register file A address 
0000 was Zero 

Byte address 

16 bits. latch B feedback path 

Four bits. gated address for register file B 

When low, the last entry to the register file B address 
0001 was zero 

Decoded carry-in to bit 0 of ALU 

Four bits, output of data loop key register 

At the last condition sampled, the carry-out of the ALU 
was true 

At the last condition sampled, the output of the ALU 
was zero 

Carry control LSB, bit 13 of mask field 

Carry control MSB, bit 14 of mask field 

Shift count equals zero 

Carry-in signals from carry generator to ALU 

Quotient bit input to DFBAO + 

At the last condition sampled, the A and B inputs to 
the ALU were equal 

Four bits, address for register file A 

16 bits, output of register file A 

Four bits, address for register file B 

16 bits, output of register file B 


Latch strobe, enables latch feedback path, disables all 
gating paths 

When high, the condition is met for a jump, jump and 
mark, or execution test 

ALU function control LSB 

ALU function control bit 1 

ALU function control bit 2 

ALU function control MSB 


bad 


Mnemonic 


DGLAO + 
DGLA1 + 
DGLBO + 
DGLB1 + 
DGMD + 
DGPR + 
DGn + 
DGRCO + 
- DGRC1 + 
DGRC2 + 
DIMEN + 
DKABB 


DKOR- 
DKPR- 
DKSCR-~ 
DLAGL + 
OLAGR + 
DLAGS + 
DLBGI + 
DLBGM + 
OLSGS + 
DLBMX + 
DLBn + 
DLCn + 
DLTZ + 


DMFC + 
“‘DMODE + 
DMXn- 
DORn + 
DOSn + 
DOVF + 
DOVSMP + 


DPRn + 
DRCS + | 
DRC1 + 
DRC2- 
DRC3- 
DRC4 + 
DRCE- 
DRC7- 
DR47 + 
DSCON + 
DSCn + 
DSGN + 


DSGn + 


DSHFTn + | 


DSLOO + 
DSM1- 
DSPn + 
DSROV + 


DSR15 + 


Table 6-1. Mnemonics (continued) 


Description 


Latch A control LSB 
Latch A control MSB 
Latch B control LSB 
Latch B control MSB 


. ALU mode control bit bit 15 of mask 


Gates the P register through latch A 

Decoding signals of lower two bits of SH field 
Register control LSB (R field) 

Register control middle bit (R field) 

Register control MSB (R field) 

Enables multiplication sign bit to bit 15 of latch A 
Clock to control-store buffer bits 8 through 31 and 0 
through 3 

Operand register clock 

Program counter clock 

Shift counter clock 

Gates file A data shifted left through latch A 

Gates file A data shifted right through latch A 

Gates file A data straight through latch A 

Gates | register through !atch B 

Gates mask field through latch B 

Gates file B data straignt through latch B 

Gates B muitiplexor through latch B 

16 bits, latch B outputs 

16 bits, latch A feedback path 

The current contents of the | register bits 3-8 and 
bit O are zero 

Data loop full clock distribution 

Decoded mode control to ALU 

16 bits, output of B multiplexor 

16 bits, output of operand register 

2 bits, decoded control signals to operand register 
When high, the overfow flag is set 

There is overflow, if the sample condition is on (set 
DOVF +) 

16 bits, output of program counter 

increments shift counter . 

Loads program counter 

Loads shift counter 

Loads operand register 

Increments program counter 

Loads data-loop key register 

Loads operand register and increments program counter 
DRC4 or DRC7 

Enables shift or operand register - (bit 11 of mask field) 
Five bits, shift counter outputs 

At the last condition sampled, the output of the ALU was 
negative 

Carry-generating signals from ALU to carry generator 
Three bits, controls latch A bits 15 and O for shift 
operations 

Multiplexed shift left input to operand register 
Transfers multiplication sign bit to bit 15 of latch A 
Carry propagating signals from ALU to carry generator 
Enables set or reset of overflow flag according to 
contents of control-store buffer 

Multiplexed shift right input to operand register bit 
15 
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DTCND + 


DTKL- 


DV+ 


DW + 
DWCF + 


DWCN- 
DXn + 
DXZR- 


DZTS- 
D3RC7- 
IAKC1 
iMAn + 
IRAN + 
IRON + 
IBAD 
ICA + 
ICB + 
ICC + 
ICD + 
iCDGB + 
ICD1 + 
ICD2B + 
ICD3B + 
ICD4A + 
ICRY + 
IDCIR + 
IDN + 
IDNC- 
IDRY + 
1EFn + 


IEIDLE- 
IEJMR + 
|ESMP + 


" 1EWAIT + 


IEXW + 
{FC + 
IFRY + 
IHC + 


IHSD + 
HIDLE= 
WiT= 
HiNHC= 
INHF + 
IINHN + 
IINTF + 
hJMRK + 
ILDAD- 
IMAn + 
IMXAD + 
INSD + 
IODC + 
IOWB 
{IRAn + 


Table 6-1. Mnemonics (continued) 


Description 


When high, the current test being gated through the test 


multiplexor is true 

When low, enables sample test flags 

V field bit 

W field bit 

Enables data to be written into register files (bit 12 
of mask field and WR field bit) 

When low, enables data to be written into register files 
Two bits, control operand register (X field bits) 

When low, the last entry to the X register (file 
address C010) was zero 

When low the ALU output is zero 

DRC3 or DORC7, either loads operand register 

1/O acknowledgment of processor request (CRQIO + ) 


Eight bits, |/O multiplexor outputs 

Eight bits. outputs of address counter (in !/O control) 
16 bits, outputs of I/O control-store 

Byte address 

interrupt clock generator, flip-flop A 

interrupt clock generator, flip-flop B 

Interrupt clock generator, flip-flop © 

Interrupt clock generator. flip-floo D 

Controi signal jor 1/O multipiexor (in 1,O data loop) 
Control signal for {,O multiplexor (in 1/O data loop) 
Control signal for |/O register (in 1/0 data loop) 
Control signal for {/O register (in 1,0 data loop) 
Enables 1/0 drivers (in 1/0 data loop) 

Reserved for future use 

When high, the processor is able to service interrupt 
1/0 done flag sent to processor 

1/O done signal sent to processor 

DRYX-I, IUJX-| and DRYF-! timing signal 

Three bits, least signification bits of !/O 
control-store word (buffer output) 

Idle enable flag 

Enable |UJX:-| 

Sample period of normal interrupt clock 


' Wait enable flag 


Exit external wait 

Full clock, 165 nanosecond period 

FRYX-!, FRYF-I, and DRYF-I timing sigr.al 
Half clock, 165 nanosecond period, 180 degree phase 
shifted from IFC 

High-speed DMA flip-flop 

Inhibit idle 

Inhibit timing 

Clock inhibitor 

Interrupt clock inhibitor, fast rate 

Interrupt clock inhibitor, normal rate 

1/O interrupt flag 

Decoded interrupt for a jump and mark instruction 
Loads address into address counter 

Eight bits, !/O multiplexor outputs 

1/0 contro! multiplexor selector 

DMA flip-flop 

Reserved for future use 

Word/byte 

Eight bits, outputs of address counter (in |/O 
control) 
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IROn + 
IRQC + 
IRQOM + 
IRST- 
ISMF + 
ISMI 
ISRD + 
ITRPF + 
ITRPN + 
IUAF + 
IUAXK = 
IURX + 
IWLMC- 
IWRMC- 
IXRSA3 + 
IXRSA4 + 
KKC2 + 
MABE + 
MAKIO + 
MAKO + 
MAMn + 
MASLn + 


MCDEC- 
MCDHC- 
MCPA + 
MICPB + 
MCRA + 


MCRB + 
MCRP + 


MDBE + 
MDMn + 
MONC- 
MFC- 
MHC- 
MILN + 
MIMCn + 


MIMNZ= 
MIOLn + 
MIOW + 
MIRA= 


MIRB + 


MIRP + 
MMIL- 
MMIOL- 
MM1I- 
MPLE + 
MQC- 
MRQ- 
MRQSC + 
MRS1 + 
MRS2 + 
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Table 6-1. Mnemonics (continued) 


Description 


16 bits, outputs of i-O control store 

Interrupt request from 1/O control to processor 
140 requested by the memory 

1/0 reset 

Reserved for future use 

Program interrupt pending 

Sense flip-flop 

Fast trap request 

Normal trap requést 

Interrupt acknowledgment fast 

Interrupt acknowiedgment normal 

Program interrupt 

1/0 write. left byte 

1/O write, right byte 

Bit 3 of external-request sequence address 

Bit 4 of external-request sequence address 

165 nanosecond clock driver 

Transfers address to memory address bus 
Memory contro! acknowledges |/O 

When high, the PMA request ts accepted 

16 bits. memory address multislexor outout 

Two bits, selection signals for memory address 
multiplexor 

165 nanosecond full clock. gated 

165 nanosecond half clock, gated 

Phase A. of clock generator 

Phase B cof ciock generaior 

When high. the processor request is accepted on 
positive edge of full clock 

When high, the processor request is accepted on 
negative edge of full clock 

When high. the priority logic enables the processor's 
memory request 

When high, enables memory data bus drivers 

16 bits, memory data multiplexor output 
Memory done 

165 nanosecond full clock 

165 nanosecond half clock 

16 bits, output of memory input latch 
read/write operation 

Goes low when |M field bits 2 and 3 are not both zero 
16 bits, output of memory 1/0 latch 

When high, a memory write operation for {/O data 
When tow, an I/O memory request is accepted on the 
positive edge of the full clock 

When high, an !/O memory request is accepted on negative 
edge of full clock 

When high, an |/O memory request is enabled 
Loads memory data into memory input latch 
Loads memory data into memory 1/0 latch 
Loads memory data into instruction buffer 
Address comparator output 

Oscillator clock 

Memory request from control sequencer 

Memory request sampling clock 

Memory sequencing flip-flop 1 

Memory sequencing flip-flop 2 
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~ MRS3 + 


MWLY + 
MWRY + 
MYAn + 
Miln+ 
SERX + 
SMRQ + 
XCSEN + 


Table 6-1. Mnemonics (continued) 
Description 


Memory sequencing flip-flop 3.” 
Left-byte control from memory writing drivers 
Right-byte control from memory writing drivers 
15 bits, memory address bits 

16 bits, instruction register outputs 

Sense response 

Reserved for future use 

When high, enables the control-store (read only) 
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REF DESC 1) /R37, 

W6502500 [102 |RES,FXO,CUmMPUSITION,1/4W,5% 1000 OHMS 


REF DES |C 1) |R24,k33,R35,R36,R58, (€ 2) R41,R43,R45,R47,RUB, 
! 
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MIA LIVI g Vili mu ge Cor eS ee eh ead cd 


ott el oe Dae . “UNIVAC PARTS [acco ISSUE DATE CONTROL — 
: JoyW 
pee ie ca fuym [ST [TYPE CLASS 


: T OR IDENT NO. 
Quantity RequiReD | usm PART OR IDENT NO EIR AND PART DESCRIPTION INFORMATION cH 
DOCUMENT NO. DASH 


REF DES) ( 3) |RoUsR61,RB7THKI0eRES, (4) RISARIO,RID=RION, 


I 
I 
1 WOS02500 1303 [RES oF XD + COMPOSITION, 1/4m, 5% 30K 
REF DESI( 1)|R42, 
1! w6S02500 223 |RES,FXO,CUHPUSITION,1/4n,5% 22K 
| REF o€S'C 1) ]R44G, 
1] WO502500 203 |RES,FXO,COMPOSITION,1/4W,5% 20K 
REF VES'( 1)|R46, 
2, w6502500 1151 |RES,FXO,COMPUSITION,1/4W,5% 150 OHMS 
! REF DES|( 1)|R32,R49, 
11 W65025001513 |RES,FXD,COMPOSITION,/1/4W,5%  SIK 
: REF DEBi( 1)|R50, 
1! WO502500 ;512 |RES,FXD,COMPUSITION,S/4W,5% 5100 OHMS 
) REF DES |( 1) (R92, 
2) w6502010!202 |RESISTOR, FIXED, ComMPOSITION 2 K 5% aw 
| REF DESIC 1)/R51,k55, . 
1 Wo501010 471 |RESISTOR, FIXED, COMPOSITION 470 OHMS 5% IW 
| REF DES ( 1) /R53, 
1; wO501010'101 |RESISTOR, FIXED, COMPOSITION 100 OHMS SX  1W 
) REF DES|( 1)/R52, 
11 4916657 /=06 |CAP FXD CER DIEL SOV 480 = 20% 100K PF 
REF DESIC 1)(C4, 
i! W7100352 154 |CAPACITUR, FIXED, TANT DIEL 35v 10% 150 PF 
| REF DES, ( 1)|C3, | 
1 | W6901500 [221 CAPACITOR, FIXED, MICA DIEL 500V SX 220 PF 
| REF LES|( 1)/CS, 
{ 
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MAINE» Nie 3 Cev Usvevurguye 


spenev( SNIWAC PARTS wae | SSE BRE oor —————( 
LIST| / + seen 
SPERRY UNIVAG IS A DIVISION OF SPERRY CORPORATION 81/01/06 777 HUaO06L 


TITLE PCD | COMM CODE U/M CLASS 
emmy corners [OD TEEPE, 


PART OR IDENT NO 
FNONO. | QUANTITY REQUIRED | U/M lpcc|_——__PARTOR IDENT NO. FIPTION INFORMATION 
Te DOCUMENT NO. |! DASH ie ee eS . ise sow 


BB W6901500 151 |CAPACITOK, FIXED, MICA DIEL 500¥ 150 
REF DES iC 1)|Co, | 
W6901500 1330 /CAPACITUR, FIXED, MICA DIEL 500V 5% 33° PF A 
REF DES|C 1) (C7, 
6630012 !805 [CAPACITOR, FIXED, CERAMIC DIEL ,010 UF,SOVDC,+80X,020% A 
REF DEB |C 1) 1C12,C15,C16,C19,C21, ( 2) C23,C25=C27,C29,C31, 
REF DES|C 3) /C32,C349C36,C4U,C4U3= ( 4) C45, CHT, CH9,C51, C53, 
REF DESIC 5)/C55,057,059,C63,CO4, (¢€ 6) C66,C67,070,C7T1,CT5© 
REF DES ,( 7) /CB0,CB3=CAS,CATsC91= ( 8) C93/C95,C98,C101~ 
REF DES iC 9) |CIOU,CIVG/CING9CIIN, (10) CL13,C114,Cil6,Cii7, 
REF DESIC(11)|C119,C122,Cl2ueCi20, (12) C128, 
W7701017 j=00 |SEMICONOUCTOR DEVICE, DIODE = 200MA A 
REF DES)( 1) (CRI,CR2, 

LU] 2899056 #00 |SEMICONDUCTOR DEVICE DIODE SILICON POWER 1N4003 A 
REF DESIC 1) |CR3,CR4, 
47600019 ;#00 | TRANSISTOR PNP VCBO 150V S,6MH BETAZO A 
REF DES (1) |u1, 


pe 


B9 


> 
uw 


90 


92 


wv 


fu 


93 


94 


_— 


96 1 W4B00007 ud RESISTOR NETWORK, FIXED 2S8ELEMT$.5 W 2@% 2@00AND 300 iA 
100 3 Tj 5036504 =00 [INTEGRATED CIRCUIT DIGITAL TTLS 74804 & GT HEX INVERT | jA 
101 19 1] 3007755 )=00 |INTEGRATED CIRCUIT TTLH 74HOd  * GT HEX INVERT | [I 
102 1 I 3008186 l=00 | INTEGRATED CIRCUIT TTL 7410 * GT NAND 3IN I 
103 3 I 5036146 j=00 INTEGRATED CIRCUIT DIGITAL TTLS 74874 * FF DUAL D A 
104 | ] 9004633 not INTEGRATED CIRCUIT DIGITAL TTILS 748112 w FF DUAL JK A 
108 229 W5800062 lnag CONTACT ELECTRICAL, WIRE WARP PLATING, GOLD A 
110 1 45700296 |=G0 |CONNECTOR, RECTANGULAR, ELEC 9 FIXED SOCKETS RECP A 


| 
UD1-15178 


MALIN 1 wie Wee 6 «gv 
Cees 
weg at 2% : : 


= UNIVAC PARTS [rFscoee 
ST)" '" 


SPERRY UNIVAC IS A DIVISION OF SPERRY CORPORATION 


QUANTITY REQUIRED | um foc 


PART OR | ss PARTORIDENTNO. | ss PARTORIDENTNO. 


| _ DOCUMENTNO. | DASH | 
REF DES|C¢ 1) 
W2600036 (ou 
#7800108 1900 
REF DES | ( 1) 
45800189 /ed 
REF DES,( 1) 
W5700296 ava 
w5400001 1124 
w2100062 ;@01 
W2202560 |mOt 
w2202561 |-02 
#6502500 1103 
REF DES )( 1) 


W6501010 !331 
REF DESi¢ 1) 


44900169 201 
W6600053 #02 
W5300333 =90 
WHRRKEREKKK [exe 
5036516 )#00 
5036506 leo0 
2892079 i=00 
2892081 |900 
9004323 leo} 


74800005 |-0u 
| 


weer 


ISSUE DATE CONTROL DOC NO. 
81/01/06 an PL] waavoess | N4U00619 


J8, 
CLIF, RETAINING 
SWITCH, TOGGLE, 
Si, 


LEVER 


TPl, 

CONNECTOR, RECTANGULAR, ELEC 
INSULATION SLEEVING, ELEC 
SCREW, MACH, PAN HEAD 
WASHER, FLAT 

WASHER, LOCK, FLAT 

RES oF XDs,COMPUSITION, 1/4W,5% 
R91, 
RESISTOR, 
R94, 
INTEGRATED CIRCUIT, DIGITAL 
LABEL, IOENTIFICATION 
wIRE, ELEC 

SEE TABULATION ON DRAWING 
INTEGRATED CIRCUIT DIGITAL 
INTEGRATED CIRCUIT 
INTEGRATED CIRCUIT DIGITAL 
INTEGRATED CIRCUIT DIGITAL 
INTEGRATED CIRCUIT DIGITAL 
OPOELECTRONIC COUPLER 


FIXED, COMPOSITION 


CONNECTOR, CUAXTAL, ELECTRICAL 


q re 
re ; -_ 


2006 THK, BERYLLIUM COPPER 
2 PUSITION 


1000 VOLTS, 50 OHMS 

BRACKET 

SIZE 24 BLACK ,022 ID 

STL PASS XREC 2-56 180 
SST PASS,O2S5THK ,v89I) .21900 
NO, 2 

10K 

330 OHMS 5% iW 
TTLS 74874 mk FF D SELECTED 
TTY CRT 700 RED LTR WHT BKGD 
Z30SL0 300V PVD WHT 

VAR DATA PART © O01 aakannnwe 
TTLS 74810 * GT NAND 3IN 
TTILS 74811 * GT AND 3IN 
TTLS 74820 * GT NAND 4IN 
TTLS 74864 *® GT AOI 

TTL FF e JK ET BT 
PLASTIC 


I 
A 
A 
A 
|A 
A 
A 
A 
i 
|A 


. ee Pres] ol a] 
ce i 


EIR AND PART DESCRIPTION INFORMATION od 


PIALMi eg Bo uh vee ee ane 


ST ETA e Ld NIVACG PARTS [rc cove . ISSUE DATE CONTROL ae iseage SHEET 
LIST}? «* BL/UL/N6 777 W4400619 
SPERRY UNIVAC IS A DIVISION OF SPERRY CORPORATION 


TITLE PCD | COMM CODE U mA TYPE CLASS 
ew wine [Et woul 


| _____-PARTORIDENTNO. T OR IDENT NO 
QUANTITY REQUIRED U/M 5 EIR AND PART DESCRIPTION INFORMATION ECC st ox 
DOCUMENT NO. DASH 


1 W490U34B 00 [INTEGRATED CIRCUIT, DIGITAL CMOS 6402 UART A 
V W4900182 'eud INTEGRATED CIRCUIT, DIGITAL TILS 748113 FF DUAL JK ET A 
1) 3008182 imUO0 | INTEGRATED CIRCUIT TTL 7402 * GT NOR 2IN I 
4 2899587 900 | INTEGRATED CIRCUIT DIGITAL TTL 74375 w FF D QUAD A 
2 | W4900175 1300 [INTEGRATED CIRCUIT, DIGITAL TTL 82862 9BT PARTY GEN A 
1) 9003407 01 | INTEGRATED CIRCUIT DIGITAL TTL DEC BIN 1 OF 8 BY |o |I 
10! 5036515 =a0 INTEGRATED CIRCUIT TTLH 74HOO & GT NAND 2IN I 
7 2899571 1900 |INTEGRATED CIRCUIT DIGITAL TTLS 74800 & GT NAND @IN A 
6 3013354 900 /INTEGRATED CIRCULT TTILH 74H01 & GT NAND 2IN I 
7 2899412 1800 [INTEGRATED CIRCUIT LINEAR TTL 7403 # GT NAND 2IN A 
a) 6556675 00 |INTEGRATEO CIRCUIT A 
9 2899573 900 [INTEGRATED CIRCUIT DIGITAL TTLH 74H11  » GT AND 3IN I 
1 3008089 !—00 |INTEGRATEO CIRCUIT TTL 7413 ®# GT NAND GIN I 
1 3008187 lmaoo [INTEGRATED CIRCUIT TrL 867420 * GT NANO GIN i 
7, 3013355 je00 [INTEGRATED CIRCUIT#IC192 TTILH 74H21  #® GT AND GIN I 
1) 3013468 /e00 |INTEGRATED CIRCUIT © IC204 TYLH 74H30  & GT NAND BIN I 
16 | wagoo12s =O! INTEGRATED CIRCUIT, DIGITAL TTL 7438 QUAD 2IN NAND 1 
3 W4900093 OL |INTEGRATED CIRCUIT, DIGITAL TTLH 74HSO A 
7 $036519 000 |INTEGRATED CIRCUIT DIGITAL 2, 2WIDE 2INPUT AND/OR INVERT I 
101 3008194 '@00 JINTEGRATED CIRCUIT _ TTL 7474 & FF D DUAL I 
114 5036157 1900 [INTEGRATED CIRCUIT DIGITAL DUAL D TYPE EDGE TRIG, FeF A 
re 3008195 j=00 INTEGRATED CIRCUIT TTL 7475 * REG LATCH dat 1 
a 3006204 (#00 INTEGRATED CIRCUIT = ICT7 TTL 7493 * CNTR 4BT I 
3 9004321 leur |INTEGRATED CIRCUIT DIGITAL TTL FF 2 JK ET Bt lo iz 
2 | 3007952 |-00 |INTEGRATED CIRCUIT TIL «74123 & MVB DUAL RGT I 
: | 


UD1-15178 


Seay LILLE "Yes coy 


vvevVvaewr 


ma PES ‘ WJNIVAC PARTS =f CODE ISSUE DATE CONTROL sale NO 
LIST)’ °* 
SPERRY UNIVAC IS A DIVISION OF SPERRY CORPORATION 81/01/06 PL) wsooei9 wee0UET9 
a COMM CODE = ree 


NTN 
QUANTITY REQUIRED U/M pan Oe 2: EIR AND PART DESCRIPTION INFORMATION st fox 
DOCUMENT NO. DASH 


REF DES |C 1) /R24,R33,R35,R36,K38, 
H . 


( 2) R41,h43,R4S,R47,R48, 


| 4915632 |e00 [INTEGRATED CIRCUIT TTL 74150 MLPX 1 UF 16 I 
: 2R99585 lau0 INTEGRATED CIRCUIT DIGITAL TIL 74170 * REG FILE 4x4 A 
3, 3007845 1900 | INTEGRATED CIRCUIT TTL 74193 * CNTR 4BT UD 1 | 
e! 2510193 200 |INTEGRATED CIRCUIT/DIGITAL I 
21 3008031 !e00 | INTEGRATED CIRCUIT TTL 74122 #* MVB RGT W/C I 
3, W4900010;=00 |INTEGRATED CIRCUIT, DIGITAL OTL 844 * GT 2IN NAND A 

14) 5036505 200 /INTEGRATED CIRCUIT TTLH 74H08 &® GT AND 2IN I 
3) 5036522 100 | INTEGRATED CIRCUIT DIGITAL TTL 3003 * GT OR 2IN I 
1 W8001000 j=ud [DELAY LINE 50,00NSEC To 3TERM 390 OHM | [A 

REF DES |( 1)/OL1, 
18) 465025001362 |RES,FXD,COMPOSITION,1/44,5% 3600 OHMS 
| REF DES;( 1)|R1=R18, 
4 W6502500 |121 |RES,FXD,COMPOSITION,1/4W,5% 120 OHMS 
: REF DES!( 1)/R19"R21,R86, 
uy W71000041101 |CAPACITOR, FIXED, CERAMIC DIEL 1,0 UF #80%, =20% 
: REF OES \( 1)|[C1,C2,C8,C9, 
| we502500 123 RES,FXD,COMPOSITION,1/4W,5% 12K 
REF DES'( 1) /R31,R56, 
28 46502500 471 |RES,FXD, COMPOSITION, 1/4W, 5% 470 OHMS 
REF DES | ( 1) |R22,R23,R34,R27OR30, (€ 2) R39,RO2"R78,R5S7,R58, 
REF DESIC 3) {RBO, 
1! wO502500 1182 |RES/FXO+COMPOSITION,1/44,5% 1800 OHMS 
REF DES |( 1) |RK37- 
23, 6502500 1102 |RES,FXD,COMPUSITION,1/4W, 5% 1000 OHMS 
! 
\ 
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ee pF “LC Ng b fev veaveuens 


ie ie tos oa JW NIVAC PARTS [irc cone : ISSUE DATE CONTROL ONT) rg SHEET 
LIST) J «* | 
SPERRY UNIVAC IS A DIVISION OF SPERRY CORPORATION 81/01/96 w44006) 9 
THLE ADC [PCD | COMM CODE oe a 


QUANTITY REQUIRED U/M EAT OR DENS: EIR AND PART DESCRIPTION INFORMATION ST 
DOCUMENT NO. DASH 


REF DES |€ 3) |ROU,RO1,RA7T@R9O,RB3, ( 4) ROS/RG6,RIBHRIOL, 
74 wOSO25U0 1303 RES»FXD,COMPUSITIUN,1/4W,5% 30K 

REF DES 1¢ 1) (R42, 
75 46502500 223 |RES,FXD0,COMPOSITION,1/4W,5% 22K 

REF DES '( 1) (R44, 
76 6502500 ;203 /RES,FXD,COMPUSITION,1/4n,5% 20K 

REF DES /( 1) (R46, 


77 w6502500 1151 |RES,FxXD, COMPOSITION, 1/4W,5% 150 OHMS 
REF DES|( 1)/R32,R49, 

78 W6502500 1513 RES,FxD,COMPUSITION,1/4W,5% 51K 
REF DESI( 1) /R50, 

79 w6502500 |512 |RES,FXD,COMPOSITION,1/4W,5% 5100 OHMS 
REF DES;( 1) |R92, 

80 W6502010 202 |RESISTOR, FIXED, CompOoSITIUN 2 K Sx  2w 
REF DESIC 1) |R51,R55, 

a1 w6501010 471 |RESISTUR, FIXED, CUMPOSITIUN 470 UHMS SX 1 
REF DES ( 1)/R53, 

82 WO501010'101 |RESISTOR, FIXED, COMPOSITION 100 OHMS 5% 1w 
REF DES|( 1) |RS2, 

a4 wo502500 /391 RES,FXD,COMPOSITION,1/4W,5% 390 UMS 
REF DESI( 1) |/R59, 

a5 U916657 j©06 (CAP FXD CER DIEL SUV +80 © 20% 100K PF 
REF DES i( 1) |Ca, 


86 CAPACITUR, FIXED, TANT DIEL 35V 10% 150 PF 


C3, 


w7100352 1154 
REF DES |( 1) 
1 


cece VUGhS Wee GEV er he: <ap 5 


ee JN IVAC PARTS [rc cove ISSUE DATE CONTROL gators 75) 
iS 
SPEARY UNIVAC IS A DIVISION OF SPERRY were 6 1 / o 1 / 06 PL] weuoosis | wad 0 0 6 i 54 
TITLE COMM CODE ne SIZE ra 


PART OR IDENT NO 
QUANTITY REQUIRED u/M IPCC | PARTORIDENTNO. IA AND PART DESCRIPTION INFORMATION CHG 
cone fm DOCUMENT NO. DASH aia ie 


6901500 221 |CAPACITOR, FIXED, MICA DIEL 500V 5% 220 PF 
KEF DES \( 1)/CS, 

W6901500 1151 |CAPACITUR, FIXED, MICA DIEL Su0v 5% 150 PF 
REF DESC 1)|Co, 

WO901500'330 |CAPACITOR, FIXED, MICA DIEL S00V 5% 33 PF 
REF DES; ( 1)/C7, 

6630012 05 |CAPACITOR, FIXED, CERAMIC DIEL 010 UF,/S0VDOC,+60%, 020% 

REF DESI(€ 1)/C12,C15,C16,C19,C21, ( 2) C23,C25eC27,C29,C31, 

REF DES | ( 3)|C32-C349C36,C40,C43= ¢ 4) €45,C47,C49,C051,C53, 

REF DES I¢ 5)/055,C57,059,C63,CO4, ( 6) Cob6,C67,C70,C71,C75, 

REF DESI( 7)|C76"C80,C83=C85,CK7, ( 8) €91"9C93,C95,C98,C101= 

REF DES; ( 9){C104,C106,C109—C111, (10) CLIS-CLI4,CLL6,C117, 

REF DES) (11) /C119,C122,C124eC126, (12) CL26, 

W7701017!e00 | SEMICONDUCTOR DEVICE, DIODE 200MA 

REF DESIC 1)/CRI,CR2, 

2899056 /*00 |SEMICONDUCTUR DEVICE DIODE SILICON POWER 1N4OU3 

REF DES | ( 1)/CR3,CR4, 

#7600019 !'#00 |TRANSISTUR PNP VCHO 150V 5,6MW BETA20 
REF DES|(€ 1) /al, 
w4800007 |e00 RESISTOR NETWORK, FIXED 2BELEMT1,5 W 2% 200AND 300 
50365041000 [INTEGRATED CIRCUIT DIGITAL TTLS 74804 &* GT HEX INVERT 
3007755 900 [INTEGRATED CIRCUIT TTLH 74HOd & GT HEX INVERT 
3008186 /—00 |INTEGRATED CIRCUIT TTL 7410 * GT NAND 3IN 
5036146 lO | INTEGRATED CIRCUIT DIGITAL TTLS 74874 ® FF DUAL D 


9004633 (20! | INTEGRATED CIRCUIT DIGITAL TILS 7498112 « FF OUAL JK 
| ; 
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SPERRYA, UNIVAC PARTS fescoo ; ISSUE DATE CONTROL scone 
LIST; / +* 81/01/06 177 wagons 8 
SPERRY UNIVAC IS A DIVISION OF SPERRY CORPORATION | / / 
TITLE PCD | COMM CODE TYPE “e CLASS 
PC ASSEMBLY » UPTION BD M357 EP aaCaGI A 


NT Ni 
QUANTITY REQUIRED U/M {PCC pent Ones ah EIR AND PART DESCRIPTION INFORMATION Ecc st 
DOCUMENT NO. DASH 


FIND NO. 


250 | W5800062 ;=09 [CONTACT ELECTRICAL, WIRE WARP PLATING, GOLD 
ii 45700296 900 (CONNECTOR, RECTANGULAR, ELEC 9 FIXED SOCKETS RECP 
; REF DES IC 1) |J8, 
71 W2600038 \=00 CLIP, RETAINING ,006 THK, BERYLLIUM COPPER 
11 47800108 'e00 (SWITCH, TOGGLE, LEVER 2 POSITION 
: REF DES \( 1) |St, 
1 W5800169 = 00 CONNECTOR, COAXIAL, ELECTRICAL 1000 VOLTS, 50 OHMS 
REF DESI( 1)|TPl, 
2 | 65700296 902 |CONNECTOK, RECTANGULAR, ELEC BRACKET 
AR | w5400001 '124 [INSULATION SLEEVING, ELEC SIZE 24 BLACK ,022 ID 
2) W2100062 je04 SCREW, MACH, PAN HEAD STL PASS XREC 2556 ,180 
2 | 2202560 |01 |WASHER, FLAT SST PASS,O25THK ,0891D ,2190D 
2 | W2202561 je02 |WASHER, LOCK, FLAT NO. 2 
. w6502500!103 |RES,FXD»COMPUSTTION,1/4W,5% 10K 
REF DESI( 1) |R91, 
: WOSO1010 (331 RESISTOR, FIXED, COMPOSITION 330 OHMS 5% 1W 
| REF DES ( 1)/R94, 
1| 4900169 01 [INTEGRATED CIRCUIT, DIGITAL TTLS. 74874. «* FF D SELECTED 
1 W8600053 j@02 |LABEL, IVENTIFICATION TTY CRT 700 RED LTR WHT BKGD 
AR | W5300333 #90 |WIKE, ELEC —-308LND «-300¥ PVD WHT 
Terra ST kenaawkkee inexene (SEE TABULATION GN DRAWING VAR DATA PART © G2 warkknkne 
a 5036516 j-00 |INTEGRATED CIRCUIT DIGITAL TTLS 74810  % GT NANO 3IN 
| 5036506 (900 INTEGRATED CIRCUIT TTLS 74811 »* GT AND 3IN 
2892079 'w00 INTEGRATED CIRCUIT DIGITAL TTILS 74820 «* GT NAND 4IN 


2892081 (900 {INTEGRATED CIRCUIT DIGITAL TILS 74864 * GT AQT 
| 


UD1-1517B 


MAAN Dg MEE tg e nev weens 


on ie) ee ane A SUNIVAC P Ties i CODE ISSUE DATE CONTROL DOC NO. 
aw 
SPERRY UNIVAC IS A DIVISION OF SPERRY congo 81/01/06 W440U6 PF wauovs19 9 weston | 
TITLE a7 CLASS 
Meena de Od 


4900128 0! INTEGRATED CIRCUIT, DIGITAL TIL 7438 " QUAD 2I1N NAND 
w4900093 loot INTEGRATED CIRCUIT, DIGITAL TILH 74GH50 
5036519 000 | INTEGRATED CIRCUIT DIGITAL 2, 2WIDE 2INPUT AND/OR INVERT 


UD1-15178 = “ ) — = g 


EIR AND PART DESCRIPTION INFORMATION 

QU04323 901 [INTEGRATED CIRCUIT DIGITAL TIL FF 2 JK ET aT 1 
WH90ONTE = 00 INTEGRATED CIRCUIT DIGITAL TTLS 748114 FF JK MUAL ET A 
w4900151 1200 | INTEGRATED CIRCUIT, DIGITAL TTL 93H72 REG SHF 4BT A 
5030524 }=00 | INTEGRATED CIRCUIT DIGITAL TTL 3404  & FF LATCH 687 I 
44800005 !e00 |UPOFLECTRONIC COUPLER PLASTIC A 
w4900348 ;#00 | INTEGRATED CIRCUIT, DIGITAL CMOS 6402 UART A 
W4900182 1900 INTEGRATED CIRCUIT, DIGITAL TTLS 748313 FF DUAL JK ET A 
30081821800 | INTEGRATED CIRCUIT TIL 7402 * GT NOR 2IN I 
2899587 1800 | INTEGRATED CIRCUIT DIGITAL TTL 74175 # FE D WUAD A 
W49001761e00 | INTEGRATED CIRCUIT, DIGITAL TIL §8=75122 LN RECEIVER A 
4900175 ;—00 | INTEGRATED CIRCUIT, DIGITAL TTL 82862 98T PARTY GEN A 
9001407 ,—01 [INTEGRATED CIRCUIT DIGITAL TTL DEC BIN 1 OF 8 aT jo {I 
5036515 "00 [INTEGRATED CIRCUIT TILH 74H00  ® GT NAND 2IN I 
2899571 !e00 | INTEGRATED CIRCUIT DIGITAL TTLS 74800 * GT NAND 2IN A 
3013354 j=00 | INTEGRATED CIRCUIT TTLH 74HO1 ® GT NAND 2IN I 
2899412 )000 [INTEGRATED CIRCUIT LINEAR TTL 7403 * GT NAND 2IN A 
6558675 00 INTEGRATED CIRCUIT A 
2699573 '=00 | INTEGRATED CIRCUIT DIGITAL TTLH 74H11 * GT AND 3IN I 
3008089 "00 [INTEGRATED CIRCUIT TIL 74143 * GT NAND GIN I 
3008187 |=00 INTEGRATED CIRCUIT TTL 7420 * GT NAND GIN 1 
3013355 1e00 | INTEGRATED CIRCUIT@IC192 TTLH 74H21  »® GT AND GIN I 
3013468 ;000 |INTEGRATED CIRCUIT = I¢204 TILH 74H30  « GT NAND BIN I 
I 

A 

I 


PALIN| @ 7 a ‘Wee & fv we Bow 


Gaapen Fe ESS mm | _uU NIVAC P ARTS ah CODE ISSUE DATE CONTROL DOC NO. SHEET 
» W ; 
SPERRY UNIVAC iS A DIVISION OF SPERAY con ST 8 1 / 0 1 / 0 6 4 4 4 0 0 6 i 9 i $ 
TITLE | | ADC [PCD | COMM CODE Wee | ea 
PC ASSEMBLY © UPTION 86D )M35S7 Ba E 


| _____—~PARTORIDENTNO. OR IDENT NO 
QUANTITY REQUIRED U/M | DOCUMENT NO. basH | 


1 9044329 901 |INTEGRATED CIRCUIT DIGITAL TIL GT 2em2—3 AOKI I 
10 3008194 iad INTEGRATED CIRCUIT TTL T474 * FF D DUAL I 
11 5036157 1800 |INTEGRATED CIRCUIT DIGITAL DUAL D TYPE EDGE TRIG, FeF A 
2 3008195 ;~00 | INTEGRATED CIRCUIT TTL 7475S * REG LATCH 46T I 
4 3006204 ego | INTEGRATED CIRCUIT » IC? TTL 7493 *# CNTR UBT I 
6 9004321 j©04 | INTEGRATED CIRCUIT DIGITAL TTL FF 2 JK ET aT jo |t 
2 3007952 /=00 |INTEGRATED CIRCUIT TTL 74123  * MVB DUAL RGT I 
{ 4915632 1-00 |INTEGRATED CIRCUIT TTL 74150 MLPX 1 OF 16 I 
8 2899585 /=00 [INTEGRATED CIRCUIT DIGITAL TIL 74170 » REG FILE 4x4 A 
3 3007845 lm0Q |INTEGRATED CIRCUIT TTL 74193 #* CNTR 4BT U/D I 
6 2510193 1-00 |INTEGRATED CIRCUIT,DIGITAL I 
2 3008031 ,-00 [INTEGRATED CIRCUIT TIL 74122 * MVB RGT W/C I 
3 W4900010 200 [INTEGRATED CIRCUIT, DIGITAL DTL 844 * GT 21IN NAND A 
16 §036505 e900 | INTEGRATED CIRCUIT TTLH 74HO8 * GT AND 2IN I 
3 5036522 100 |INTEGRATED CIRCUIT DIGITAL TrL 3003 * GT OR 2IN I 
3 2899586 }00 |INTEGRATED CIRCUIT DIGITAL TTL 74174 * FF HEX D A 
2 wB001000 904 DELAY LINE 30,00NSEC TD 3TERM 390 OHM A 


REF DES 1) /DLi,0L2, 
w6502500 {362 |RES,FXD,COMPOSITION,1/4W,S% 3600 OHMS 
REF DES |( 1) |RieR18, 
46502500 1121 |RES,FXD,COMPOSITIUN, 1/4W, 5X 120 OHMS 
REF DES |( 1) |R19=R21,R86, 
W7100004 101 |CAPACITUR, FIXED, CERAMIC DIEL 1,0 UF +80%, @20% 
KEF DES |¢ 1) /C1,C2,C8,C9, 


WOS502500 [123 |RES,FXD,COMPOSITION,1/4W,5x% 12K 
| 
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Br Pa Fee Bag Ma ag : ‘Se LJ N WAC PARTS MEG EOUE poor ane coe Pee = sia 
a J ’ w 
SPERRY UNIVAC IS A DIVISION OF SPERRY consid, ree rels is ele 
TITLE CA U/M ST TYPE SIZE CLASS 
PC ASSEMBLY © OPTIUN BD 0M357 ee ee eo 


|__PARTORIDENTNO. 
QUANTITY REQUIRED | uv lpcc T IPTION INFORMATION EGS, St 


REF DES |€ 1) |R31,R56, 


REF DES|( 1) 


R93, “ 


| 
1 
300 W6502500 1471 RES oF XD, COMPOSITION, 1/4W,5% 470 OHMS 

REF DESI( 1) |R22,R28,R34,K2TORS0, ( 2) R39,RO2,RO3°RG1,R57, 
: REF DES ,( 3)/R58, 

1) Wo50250U 182 |RES,FXD,COMPOSIT1ION,1/4W,S% 18600 OHMS 
; REF DES|( 1)|R37, 

24 6502500 1102 RESpFXD»COMPOSITION, 1/4W,S% 1000 OHMS 

REF DESIC 1) /R24,R33,R35SeR36,R3H, ( 2) RULeR4S,R45,R47,R4B, 
! REF DES) ( 3)/R60,K61,R87°RI0,RBS, ( 4) ROS@RIOL, 

11 W6502500'1303 |RES,FXD,COMPUSITION,1/4W, 5% 30K 
| REF DESIC 1) |R42, 

1! wo502500 |223 |RES,F xO, COMPOSITION, 1/4W, 5% 22k 
: REF DES\( 1) {Ra4, 

7 W6502500 1203 |RES,FxD, COMPOSITION, 1/4w,5% 20K 
REF DESI( 1) /R40, 

2 | W6502500 151 |RES,FXD,COMPUSITION,1/4W,/5% 150 OHMS - 
| REF DES | ( 1) |R32,R49, | 

1 | wo502500 513 RES, FXU, COMPOSITION, 1/4W,5X Sik 
: REF DES\( 1)/R50, 

1 woSo2500 /St2 RES, FXD,COMPOSITION,1/4W, 5% 5100 UKMS 
REF DESI( 1)|R92, 

2) w6502010 ;202 RESISTOR, FIXED, COMPOSITION 2 K 5% ew 
! REF DES /( 1)|R51,R55, 

1| we5o1di0 [474 RESISTOR, FIXED, COMPOSITION 470 OHMS SX 1W 
! 
| 
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a gv 
ere v( MIVA PAMIS ge 7{ ISSUE DATE CONTROL Pal gg an To a 
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SPERRY UNIVAG IS A DIVISION OF SPERRY mer 81/01/06 PL] wessoess w4400619 8 
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ae | _____PARTORIDENTNO. si OR IDENT NO. 
FIND NO. QUANTITY REQUIRED U/M PTION INFORMATION 
| um Jpcc| PART OR DENT Wo SiRERT NG Bien EIR AND PART DESCRIPTION INFORMATIO ECC 


B2 WOS01010 j1u! RESISTUR, FIXED, CUMPOSITION 1400 OHMS 5X 1W 
REF DES iC 1) |RS2, 


aa W6502500 1391 |RESpFXD»COMPOSITION,1/4W,5% 390 OHMS 
REF DES |¢ 1) |R59,R82, 

85 4916657 !e06 |CAP FXD CER DIEL SOV #80 © 20% 100K PF 
REF DES;( 1)/C4, 


86 CAPACITOR, FIXED, TANT DIEL 35V 10% 150 PF 
C3, 

CAPACITOR, FIXED, MICA DIEL 500V 5% 220 PF 
C5, 
CAPACITOR, FIXED, MICA DIEL SOuV Sx 150 PF 
Co, 

CAPACITOR, FIXED, MICA DIEL 500v 5% 33. PF 
C7. 


w71003S2 1154 
REF DESIC 1) 
16901500 l2at 
REF DES|( 1) 
W6901500 1151 
REF DES | 1) 
W6901500 330 
REF DES!( 1) 


87 


a6 


89 


90 6630012 1-05 |CAPACITUR, FIXED, CERAMIC DIEL .010 UF,50VDC,+80%,=20% 
REF DES |( 1) |C12,C15,C16,C19/C21, ( 2) C23,C25eC27,C29,C31, 
REF DES (( 3) [C32,C34=C36,C40,CUS= (4) C45,C47,C49,051,C53, 


REF DES ¢ 5) C58,C057,C59,C63,CO4, ( 6) C66,C67,C7U,C71,C7S@ 
REF DES |( 7) /C80,C83=C85,C87,C91= ¢€ 8) C93,C95,C98,C101e 
REF DES | ¢ 99 {C104,C106,C1O9=CLI1, (10) CII3,CI1G,C1L6,C187, 


REF DES I(11) 
WT701017 ;m0G 
REF DES |( 1) 
2899056 I=00 


| 
REF DES |( 1) 
| 


Ci19,CieesCiedeCi26, (12) Ci2a, 

SEMICONDUCTOR DEVICE, DIODE 20QMA 

CRIpCR2, 

SEMICONDUCTOR DEVICE DIODE SILICON POWER 1IN4003 
CR3,CK4, 


92 


93 
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bP WK ~WNIVAC PARTS a CODE ISSUE DATE CONTROL — 
gl 
SPERAY UNIVAC IS A DIVISION OF SPERRY cnn 8 1 / 0 1 / 0 -) Feary [PL PL] wusooe9 W q 4 0 0 6 1 9 wastes | af as | 
TILE PCD | COMM CODE CLASS 
i A a aM lt 


FIND NO. 


1) K7600019 ,=u0 
| REF DES iC 1) 


5 | W4800007 1#00 
5 | 5036504 900 
24 3007755 !myo 
2) 3008186 ;=00 
61 5036146 90 
a 9004633 (ou! 
267 | W5B00062 |=09 
a 45700295 |=o0 
; REF DESIC 1) 
| W5700296 ;=00 
7 REF DES|C( 1) 
To! W2000038 |=00 
1 W7800108 |=00 
| REF DES|( 1) 
1 W5800189 00 
| FEF DES'( 1) 
2 15700296 je02 
AR | wS4ogo0! j124 
2! 12100062 =o} 
2! w2202560 jo! 
2 W2202561 eve 
Mi rOS502500 1103 
| 
| 


REF DESIC 1) 


UDt-1517B 


QUANTITY REQUIRED pocl_____PARTORIDENTNO. | ___PARTORIDENTNO. 
DOCUMENT NO. DASH 


wvGgwe Qw uw 


EIR AND PART CESCRIPTION iNFORMATION 


TRANSISTOR 

Q1, 

RESISTOR NETWURK, FIXED 
INTEGRATED CIRCUIT OIGITAL 
INTEGRATED CIRCUIT 
INTEGRATED CIRCUIT 
INTEGRATED CIRCUIT DIGITAL 


INTEGRATED CIRCUIT DIGITAL 
CUNTACT ELECTRICAL, WIRE WARP 
CONN, PRINTED CIRCUIT, ELEC 
J7a,S7H, 

CONNECTOR, RECTANGULAR, ELEC 
J8, 

CLIP, RETAINING 

SWITCH, TOGGLE, LEVER 

Si, 

CONNECTOR, COAXIAL, ELECTRICAL 
TPl, 


CONNECTOR, RECTANGULAR, ELEC 
INSULATION SLEEVING, ELEC 
SCREW, MACH, PAN HEAD 
WASHER, FLAT 

WASHER, LOCK, FLAT 
RES,FXD,COMPUSITTION,1/4n,5% 
R91, 


PNP VCBO 150V S,6mW BETA20 


25ELEMT1,.5 W 2% 2@00AND 300 


TTLS T7ASO4 « GT HEX JNVERT 
TTLH 74H04 * GT HEX INVERT 
TTL 7410 * GT NAND 3IN 
TILS 74874 « FF DUAL D 
TILS 748112 * FF OUAL JK 
PLATING, GOLO 

SLDR MTD 40 FIXED PINS 


9 FIXED SOCKETS RECP 


2006 THK, BERYLLIUM COPPER 
2 POSITION 


1000 VOLTS, SOQ OHMS 

BRACKET. 

SIZE 24 BLACK ,022 ID 

STL PASS XREC 2eS6 ,180 
SST PASS, ct eV89TD ,21900 
NO, @ 

10k 


A 
A 
I 
I 
A 
A 
A 
A 
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SPERRY UNIVAC IS A DIVISION OF SPERRY CORPORATION 


TITLE ADC |PCD | COMM CODE or 


EIR AND PART DESCRIPTION INFORMATION = 


QUANTITY REQUIRED TE 


RHAKRKAK * 
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- CF DO NH! BY F = ee ee YH wa = WwW FH Ww SC 
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— tk 0 be tet 


me cee ere wee eee 
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PART OR IDENT NO. 
DOCUMENT NO. DASH 


WOSO1010 331 
REF DES 1) 


KH900169 le} 
8600053 j02 
45300333 !=g0 
picewetees. ceee 
5036516 00 
§036596 1-00 
2892079 |=00 
2892081 leu0 
9004323 |=01 
W490U17) #00 
W4900151 00 
5036524 leno 
#4800005 ;#00 
wH900348 /=00 
w4900182 00 
3008162 w00 
#4900176 (00 
W4900175 /=00 
9U01407 InO1 
5036515 j=00 
2899571 evo 
3013354 tad 


2899412 [#00 
| 


Vwevrvewvree 


ISSUE DATE CONTROL DOC NO. : ; SHEET 


RESISTOR, FIXED, COMPUSITION 
R94, 

INTEGRATED CIRCUIT, DIGITAL 
LABEL, IDENTIFICATION 

WIRE» ELEC 

SEE TABULATIUN ON DRAWING 
INTEGRATED CIRCUIT DIGITAL 
INTEGRATED CIRCUIT 
INTEGRATED CIRCUIT 
INTEGRATED CIRCUIT 
INTEGRATED CIRCUIT 
INTEGRATED CIRCUIT DIGITAL 
INTEGRATED CIRCUIT, DIGITAL 
INTEGRATEOD CIRCUIT DIGITAL 
OPOELECTRONIC COUPLER 
INTEGRATED CIRCUIT, DIGITAL 
INTEGRATED CIRCUIT, DIGITAL 
INTEGRATED CIRCUIT 
INTEGRATED CIRCUIT, DIGITAL 
INTEGRATED CIRCUIT, DIGITAL 
INTEGRATED CIRCUIT DIGITAL 
INTEGRATED CIRCUIT 
INTEGRATED CIRCUIT DIGITAL 
INTEGRATED CIRCUIT 
INTEGRATED CIRCULT LINEAR 


DIGITAL 
DIGITAL 
DIGITAL 


Tre SIZE 


330 OHMS 5% 


TTLS 74874 » FF D SELECTED 
TTY CRY 700 RED LTR WHT BKGD 
3S0SLO0 300V PY) WHT 

VAR DATA PART © 03 
TTLS 74810 * GT 
TTLS 74811 a GT 
TYTLS 74820 * GT 
TILS 74864 w GT 
TTL FF 2Jk ET 
TTLS 748114 
TTL 93H72 
TTL 3404 
PLASTIC 
CMUS 6402 
TILS 748113 
TTL 7402 


NAND 3IN 
AND 3IN 
NAND 4IN 
AO] 
BT 
FF JK QUAL ET 
REG SHF 46T 
® FF LATCH 6BT 


UART 
FF DUAL JK ET 
* GT NOR 2IN 
TTL 75122 LN RECEIVER 
TTL 82862 98T PARTY GEN 
TTL DEC BIN 1 OF 6 BT 
TTLH 74HOO # GT NAND 2IN 
TTLS 74800 #& GT NAND 2IN 
TTLH 74HO1 & GT NAND 2IN 
TTL 7403 * GT NAND 2IN 


KHKAKRKRAAN 


CLASS 


A 


MALNI, KJVILLG WUek GEN wueuvewu 


So Tels oe SP 2 ~UNIVAC P ARTS oe — ISSUE DATE CONTROL pul NO. 
’ 
SPERRY UNIVAC IS A DIVISION OF SPERRY core 81/01/06 PL} ansovers W44006 P ansoves 2 
TITLE CLASS 
som = er 


PART OR | ____PARTORIDENTNO. NO. 
QUANTITY REQUIRED =| U/M 
a re ea SOCENT RS: eT EIR AND PART DESCRIPTION INFORMATION cc| st fon st 


REF pes | 1) /ULiI,PLe2, 
16502500 |3h2 
| 


— 
re] 


RES,FXO,COMPUSITION,1/4W,5% 3600 OHMS 


4 6558675 900 | INTEGRATED CIRCUIT A 
ee 2899573 1900 INTEGRATED CIRCUIT DIGITAL TTLH 74H11 * GT AND 3IN I 
1, 3008089 i@00 | INTEGRATED CIRCUIT TTL «7413 * GT NAND 4In I 
% 3008187 ,#00 |INTEGRATED CIRCUIT TTL 7420 * GT NAND QIN 1 
71 3013355 'e99 [INTEGRATED CIRCUIT#IC192 TTLH 74H21 * GT AND QIN I 
| 3013468 00 | INTEGRATED CIRCUIT « I¢204 TTLH 74H30  * GT NAND BIN I 
33) w4900128 wot INTEGRATED CIRCUIT, DIGITAL TTL 7438 QUAD 2IN NAND I 
3 W4900093 1e01 |INTEGRATED CIRCUIT, DIGITAL TTLH 74HSO A 
1 9004329 leat [INTEGRATED CIRCUIT DIGITAL TTL GT 2e2e203 ACK] I 
101 3008194 1000 |INTEGRATED CIRCUIT TTL «867474 * FF D DUAL I 
7, 5036157 |=00 INTEGRATED CIRCUIT DIGITAL DUAL D TYPE EDGE TRIG, FoF A 
. 3008195 |=00 INTEGRATED CIRCUIT TTL 7475 * REG LATCH 4BT I 
4 3006204 ;000 |INTEGRATED CIRCUIT = IC7 TIL 7493 9 # CNTR GBT I 
o | 9004321 'eoi [INTEGRATED CIRCUIT DIGITAL TIL FF 2 JK ET BT I 
2 | 30079521200 [INTEGRATED CIRCUIT TTL 74123 * MVB DUAL RGT I 
3) 3007845 900 | INTEGRATED CIRCUIT TTL 74193 # CNTR 4BT U/D I 
| 2510193 00 INTEGRATED CIRCUIT, OIGITAL I 
2 | 3008031 #00 |INTEGRATED CIRCUIT TTL 74122 * MVB RGT W/C Fi 
3 W4900010 "00 |INTEGRATED CIRCUIT, DIGITAL DTL 644 * GT 2IN NAND ry 
15) 5036505 /-00 INTEGRATED CIKCUIT TTLH 74HO6  * GT AND 2IN I 
3! 5036522 100 |INTEGRATED CIRCUIT DIGITAL TTL 3003 &* GT OR 2IN 1 
3! 2899586 j200 |INTEGRATED CIRCUIT DIGITAL TTL 7a174  & FF HEX D A 
a WB001000 904 |DELAY LINE 30,0UNSEC TD 3TERM 390 OHM A 

| 

| 

| 

t 


| 
a | : 
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DET, 


ae eed ed Ju NIVAC PARTS [iracone ISSUE DATE CONTROL — | oe 
J ,W . 
SPEARY UNIVAC IS A DIVISION OF SPERRY coatST 8 | / 0 1 / 0 6 PL W 4 4 0 0 6 1 ? 8 ei 
TITLE PCD | COMM CODE 7 7 re Size | CLASS 
PC ASSEMBLY © OPTION 8D DM357 ‘ore 


|______PARTORIDENTNO. | OR IDENT NO. 
} FRO NO. NO. QUANTITY REQUIRED U/M pcc|_____PART OR DENT NO.___ | BOGUMENT NO.! pasH | 


REF DES |( 1)/RteRIA, 

Wo502500 121 RES pF XD,COMPUSITION,1/4W,5% 120 OHMS 

REF DESI( 1) |K19*R21,RA6, 

W7100004 ,101 ICAPACITOR, FIXED, CERAMIC DIEL 1,0 UF +#60%, ©20% 
REF DES'C 1) /C1,C2,CB.C% 

W6502500 5123 |RES,FXD»COMPUSITION,1/4W,5% 12K 

REF DES |( 1) |R31,R56, 

W6502500 1471 |RES,FXU,COMPOSITION, 1/4, 5% 470 OHMS 

REF DES (€ 1) |R22,R23,R34,R27#R30, ( 2) R39, R57, R58,R42,R790 
REF DES IC 3) |R81, R57 R58 

W6502500 1182 |RES,FXD,COMPOSITION,1/4W,5% 1800 OHMS 

REF OES |( 1) |R37y 

46502500 102 |RES,FXD,COMPOSITION,1/4W,5% 1000 OHMS 

REF DES '( 1) |} R24,R33,R35,R36,R38, ( 2) R41,R43,R45,R47,R48, 
REF DESI( 3) |RB3-RB7=K90,RO5S@ROT, ( 4) ROD@RIO}, 
W6O502500 303 |RES,FXO,COMPUSITIUN,1/4W,5% 30K 


REF DES |( 1) |k42, 
wo502500 223 RES,FXO,COMPOSITION,1/4W,5% 22k 
REF DES|( 1) |R4d, 
W6502500 |203 |RES,FXO,COMPOSITION)1/4W,5% 20K 


REF DES I( 1) 
w6502500 j151 
REF DES |( 1) 
we502500 1513 


REF DES |C€ 1) 
| 


R46, 
RES,FxD, COMPOSITION, 1/40,5% 150 UHMS 
R32,R49, 

RES»FXD, COMPOSITION, 1/46,5% 51K 

R50, 


UD1-1517B 


PFALNIg UtuLG "Web BY 


ee ee WNIVAC PARTS ("Fa cone * ISSUE DATE CONTROL DOC NO. re 
: Jew 
SPERRY UNIVAC IS A DIVISION OF SPERRY cong iets acatads i 
ae COMM CODE cA TUM. IST |TYPE gs 
PC ASSEMBLY © UPTION 8D DM357 ee PPR be Pe] 
| | 


| ___—sPARTORIDENTNO. OR IDENT NO. 
QUANTITY REQUIRED U/M | DOCUMENT NO. | DASH 


W6502500 512 |RESpFXO+COMPUSITIONS1/4¥,5% 5100 OHMS 


5 aad 


EA 


REF DESIC 7) 
| 


! 
I 
, REF DES |¢ 1) |R92, 

2 | EA W65020101202 |KESISTOR, FIXED, COMPOSITION 2 K 5X 
) REF DES |( 1)|R51,R55, 

1 EA w6501010!'47) |RESISTOR, FIXED, COMPUSITIUN 470 OHMS SK 1W 
REF DES,;( 1)|R53, 

i wO501010 101 RESISTOR, FIXED, COMPOSITIUN 100 OHMS 5X IW 
REF DESI( 1)/RS2, 

2 W6502500 /391 |RES/FXD,/COMPOSITION,1/4W,5% 390 OHMS 
l REF DES 1)|RS9,RB2, 

1| 4916657 1906 |CAP FXO CER DIEL SOV +80 © 20% 100K PF 
| REF DES|( 1)/C4, 

1 | W7100352'154 |CAPACITOR, FIXED, TANT DIEL 35V 10x «150 PF 
: REF DES!( 1)/C3, 

1, 46901500 |221 |CAPACITOR, FIXED, MICA DIEL 500V 5% 220 PF 
| REF DES,( 1)|C5, 

ui w6901500 151 CAPACITOR, FIXED, MICA DIEL SOUV 5% 150 PF 
| REF DES | ( 1) |Co, 

7 W6901500;330 |CAPACITOR, FIXED, MICA DIEL SOOV 5X 33° PF 
REF DES)( 1)|C7, 

05 | 6o30012 1905 |CAPACITUR, FIXED, CERAMIC DIEL ,010 UF, SUVOC,+80%, 20% 

REF DES |( 1)/C%26C15,C16,C19,Cel, ¢€ 2) C23,C25°C27,C29,C31, 
| REF DES ,( 3)/C32,C34=2C36,C40,C43" ( 4) C45,C47,C49,051,053, 
REF DES |¢ S)1C55,C57,C59,CO3sCO4, ( 6) Cob,CO7,C70,CT1,C75@ 
! 
| 


C89,C83-C8S,ca7-C9l= ¢ 8) €93-C095,C98,Ci0i«@ 


U01-1517B 


MAANIg { - ™ Mea cov Sees eetene 


SPER ey Ss. JNIVAC Pp ‘ie MFG CODE ISSUE DATE CONTROL  diacal NO. SHEET 
LIST| 3» PL! wacooei9 
SPERRY UNIVAC JS A DIVISION OF SPERRY CORPORATION 8 | / 0 | / 0 6 W 4 4 Q 0 6 i 9 2 | 
TLE ADC [PCD | COMM CODE TYPE CLASS 
ea Toe mem [EEL 


|____PARTORIDENTNO. 
QUANTITY REQUIRED | U/M HG! 
EEE Saar Ant OR DENT HO Gin AND BART DESCHUPTIONNFORUATION He G 


REF DES |€ 9) |CIU4,C1OO/CLIGCLtL, (10) CLIS/CIL4,CI16,C117, 
REF DES 1(11) [C119,C122,C124eC126-4 (12) C128,C10%, 


FIND NO. 


| 
I 
| 
a W7701017 lego SEMICONDUCTOR DEVICE, DIODE 200MA 
) REF DES;¢ 1) /1CRI,CR2, 
2 | 2899056 /=00 |SEMICUNDUCTOR DEVICE DIODE SILICON POWER 1N4003 
, REF DES,( 1) {/CR3,CR4, 
1 W7600019 00 | TRANSISTOR PNP VCBO 150V¥ 5,6MW BETA2O 
REF DESI( 1)]ual 
s W4800007 (#00 |RESISTUR NETMORK, FIXED 2BELEMT1,5 W 2% B20GAND 300 A 
5 | 5036504 1000 | INTEGRATED CIRCUIT DIGITAL TTLS 74804 »® GT HEX INVERT A 
23 | 3007755 #00 |INTEGRATED CIRCUIT TTILH 74HO8 &® GT HEX INVERT 1 
1 3008186 |=00 [INTEGRATED CIRCUIT TTL 7410  & GT NAND 3IN 1 
6 | 5036146 (00 |INTEGRATED CIRCUIT DIGITAL TILS 74874 »* FF DUAL D A 
2 | 9004633 'm01 [INTEGRATED CIRCUIT DIGITAL TTLS 748112 «* FF DUAL JK A 
259, 45800062 09 |CONTACT ELECTRICAL, WIRE WARP PLATING, GOLD A 
2 | W5700295 ,=00 CONN, PRINTED CIRCUIT, ELEC SLDOR MTD 40 FIXED PINS A 
| REF DES | ( 1) |J7A,d7B, 
| W5700296 'e00 |CONNECTOR, RECTANGULAR, ELEC 9 FIXED SOCKETS RECP 
| REF DES{( 1) U8, | 
47 | 42600038 /#00 |CLIP, RETAINING 0006 THK, BERYLLIUM COPPER 
1! %7800108 1=00 |SWITCH, TOGGLE, LEVER | 2 PUSITION 
| REF DES iC 1) /S1, 
1 W5800189 1=00 |CUNNECTOR, CUAXIAL, ELECTRICAL 1000 VOLTS, 50 OHMS 
REF OES !( 1) |TPI, 
: 45700296 j02 |CONNECTOR, RECTANGULAR, ELEC BRACKET 
| 


an.) 


1 
U01-1517B 


oe Fe aes wet @ @ jw &* 


eee > JN wac p mee MFG So ISSUE DATE CONTROL geet NO 
’ 
SPERRY UNIVAC IS A DIVISION OF SPERRY ee B1/01/06 777 w4G006  aaeooes 9 
TITLE U/M ie 


PART OR IDENT NO. 
erie (aie AND PART DESCRIPTION INFORMATION cc 
Pano DOCUMENT NO. DASH EIR AN ES 


119 w5400001 124 {INSULATION SLEEVING, ELEC SIZE 24 BLACK ,022 ID 
120 W2100062 la04 SCREW, HACH, PAN HEAD STL PASS XREC 2°56 ,180 
121 W2202560 le0) |WASHER, FLAT SST PASS,UV25THK ,089ID ,2190D 
122 w2202561 je02 |WASHER, LOCK, FLAT NO. 2 
126 46502500 !103 |RES,FXD»COMPOSLTION,1/4W,5% 1UK 
REF DESC 1)/R91, 
127 wOS01010 1331 RESISTOR, FIXED, COMPOSITION 330 OHMS 5% IW 
REF DESI(C 1)/R94, 
131 WS300003 06 |WIKE, ELECTRICAL 20 AWG A 
134 W49001609 le01 [INTEGRATED CIRCUIT,OIGITAL TTLS 74874 x FF D SELECTED I 
135 W8O00053ieu2 | LABEL, IDENTIFICATION TTY CRT 700 RED LTR WHT BKGD A 
136 05300333 990 |WIRE, ELEC 3OSLD 300V PVD ~~ WHT | oda 
RAKKE SOI ORR ote SEE TABULATION ON DRAWING VAR DATA PART = 04) k#eaeREKER A 
5036516!e00 | INTEGRATED CIRCUIT DIGITAL TTLS 74810 * GT NAND BIN A 
50365061200 [INTEGRATED CIRCUIT TTLS 74811  * GT AND 3IN A 
2892079 |=00 [INTEGRATED CIRCUIT DIGITAL TTLS 74820 &» GT NAND 4IN A 
2892081 00 INTEGRATED CIRCUIT DIGITAL TTLS 74864 »* GT AQI A 
9004323 mot INTEGRATED CIRCUIT DIGITAL TTL FF 2 JK ET BT I 
14 4800005 ,200 |OPOELECTRONIC COUPLER PLASTIC A 
15 W490U3K4B #00 |INTEGRATED CIRCUIT, DIGITAL CMOS 6402 UART A 
16 wWA9G0182 1000 | INTEGRATED CIRCUIT, DIGITAL TILS 748113 FF DUAL Jk ET A 
17 3008182 ;00 [INTEGRATED CIRCUIT TIL 7402 * GT NOR 2IN I 
19 2899587 200 [INTEGRATED CIRCUIT DIGITAL TTL 74175 w« FF D Quad A 
22 W4900175 leo |INTEGRATED CIRCUIT, DIGITAL TTL 82862 98T PARTY GEN A 
23 9001407 [OL [INTEGRATED CIRCUIT DIGITAL TTL DEC BIN 1 OF B AT I 


UD1-1517B 


TIA LN Gg C ee UN GB BR ew 


SOR RS el N WAC P ARTS MFG CODE ISSUE DATE CONTROL pul NO. : ; SHEET 
IST| J + : 
SPERRY UNIVAC IS A DIVISION OF SPERRY const ST 81/01/06 PL WHU00619 8 
THLE Wee a - 


IDENT NO. 
FIND NO. QUANTITY REQUIRED | U/M |PCC PART OARS EIR AND PART DESCRIPTION INFORMATION st fod 
DOCUMENT NO. DASH 


5036515 uo INTEGRATED CIRCUIT | TTLH 74HOU GT NAND 2IN 
2899571 1=00 INTEGRATED CIRCUIT DIGITAL TTLS 74800 GT NAND 2IN 
3013354 1-00 [INTEGRATED CIRCUIT TTLH 74HO1 GT NAND 2IN 
2899412 jet INTEGRATED CIRCUIT LINEAR TTL 7403 GT NAND 2IN 
6558675 !e00 [INTEGRATED CIRCUIT 

2899573 200 [INTEGRATED CIRCUIT DIGITAL TTLH 74H11 GT ANO 3IN 
3008089 /=v0 INTEGRATED CIRCUIT TTL 7413 GT NAND 4IN 
30081871600 | INTEGRATED CIRCUIT TTL 7420 GT NAND 4IN 
3013355 |00 INTEGRATED CIRCUIT#IC192 TTLH 74He1 GY AND 4IN 
3013404 !=00 [INTEGRATED CIRCUIT » [C6204 TTLH 74H30 GT NAND BIN 
WOQN0128 1201 [INTEGRATED CIRCUIT, DIGITAL TTL 7838 QUAD 2IN NAND 
w4900093 |=01 |INTEGRATED CIRCUIT, DIGITAL TTLH 74HSO 

5036519 =00 |INTEGRATED CIRCUIT DIGITAL 2, 2WIDE 2INPUT AND/OR INVERT 
3008194 !=00 |INTEGRATED CIRCUIT TTL 7474 * FF D DUAL 
5036157 i900 |INTEGRATED CIRCUIT DIGITAL DUAL D0 TYPE EDGE TRIG, FeF 
3008195 |=00 |INTEGRATED CIRCUIT TTL 7475 = ® REG LATCH pt 
3006204 #00 INTEGRATED CIRCUIT © IC? TTL 7493 * CNTR UBT 
9004321 (OL [INTEGRATED CIRCUIT DIGITAL FF 2 JK ET BT 
3007952 j=00 |INTEGRATED CIRCUIT 74123 « MVB DUAL RGT 
4915632 900 INTEGRATED CIRCUIT 74150 MLPX 1 OF 16 
2699585 le00 [INTEGRATED CIRCUIT DIGITAL 74170 REG FILE 4x4 
3007645 #00 INTEGRATED CIRCUIT 74193 CNTR 446T U/D 
2510193 900 |INTEGRATED CIRCUIT, DIGITAL 

3008031 laud INTEGRATED CIRCUIT 74122 MVB RGT w/C 


WO900O10 900 | INTEGRATED CIRCUIT, DIGITAL B44 GT 21N NAND 
l 
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MAAN]. GCILEE 
Caer r 


Whig § GEV 


eee UNIVAC PARTS 
LIST 


MFG CODE ! ISSUE DATE CONTROL DOC NO. 
eer PL 
SPERAY UNIVAC IS A DIVISION OF SPERRY CORPORATION 8 1 40 1 /06 " 7 ? 7 W44006 i ” 
TITLE U/M ST TYPE SIZE CLASS 
Te amr rn eee DE 


PART IDENT NO. 
} FINN. | QUANTITY REQUIRED U/M IPCC EIR AND PART DESCRIPTION INFORMATION 
DOCUMENT NO. DASH 
| 


56 14 $036505 jeuo |INTEGRATED CIRCUIT TTLH 74HOB = & GT AND 2IN 
59 3! 5036522 '=00 INTEGRATEN CIRCUIT DIGITAL TTL 3003 * GT OR 2IN 
61 1) W6001000 1804 [DELAY LINE 30,00NSEC TD 3TERM 390 OHM 
. REF DES \( 1)/DL1, 
63 181 W6502500 !302 |RES,FXD,COMPOSITION,1/4W,5% 3600 OHMS 
REF DES;( 1)|RieRib, 
64 a) WO502500 121 |RESsFXO,COMPUSITION,1/4W,5% = 120 OHMS 
REF aa 1) |1R19@Kh21,RB6, 
67 a! W7100004 101 |CAPACITOR, FIXED, CERAMIC DIEL 1,0 UF +80%, ~20% 
REF DES'!( 1)/C1,C2,C8,C9, 
68 2 | w6502500 1123 |RES,/FXD,COMPOSITION,1/4W,5% 12K 
| REF DES) 1)/R31,R56, 
69 28, Wo502500 1471 |RES,FXD,COMPUSITION,1/44,5% 470 OHMS 
| REF DES!( 1) /R22,R23,R27#R3U,R34, ( 2) R39,RO2,R75@R7B,RAO, 
REF DESI( 3)|K57,R58,R63eKT74, 
Te 1 we502500 | 182 RES,FXU,COMPUSITION,1/4W,5% 1400 OHMS: 
| REF DES ( 1) (R37, 
73 23 WOS02500 1102 |RES,FXD/COMPNSITION, 1/4W, 5% 1000 OHMS 
) REF DESC 1) /R24,/R33.R35,R36,R38, ( 2) R4L,R43,R45, R47, RUB, 
REF DES |( 3) |RO0,H61,KB3,RB7"R90, ( 4) R95/R9O,RIWBHRIOL, 
74 1! W6502500 1303 |KES,FXD,COMPUSITION, 1/46, 5% 30K 
, REF DESi( 1) (R42, 
75 7 W6502500 |223 |RES,FXO,COMPOSITION,1/44,5X% 22K 
REF DES |¢ 1) |Raa, 
76 i 20K 
! 


U01-1517B 


W6OS02500 [203 


RES, FxXD,CUMPOSITION,1/4w,5X% 


MRM Ig sh ta mis g 8 Gav we erergev Zs "a 


oa tel ek eee re iJ NIVAC p ARTS MFG CODE 7 ISSUE DATE CONTROL DOC NO. y 
Jay | 
SPERRY UNIVAC IS A DIVISION OF SPERRY cont ST 6 1 / 0 u / 0 6 veg ie _ : u $ i 9 ‘ Pe 
REF DES |( 1) |RS1,R55, 
REF DES |C 1) |R52, 
REF DES | ( 1) {/c4, 


TITLE ; PCD | COMM CODE TYPE SIZE CLASS 
PC ASSEMBLY = UPTION BD DM357 wide eee ii: M C A 
wo501010.471 RESISTOR, FIXED, CuMPOSITION 470 OHMS 
w6502500 !391 |RES,FXD,CUMPUSITION, 1/4W,5% 390 OHMS 


| DOCUMENT NO. | DASH _| 
| 
REF DESIC 1) /R53, 
REF DESiIC 1) /R59, 


REF DES ,€ 1)/R46, 
wO502500 151 RES, FXD»COMPUSITIUN, 1/40,5% 150 OHMS 

REF DES IC 1) /R32,K49, | 
#6502500 |513 RES,FXD,COMPUSI TION, 1/4W,5% S1K 

REF DES iC 1) (KS0, 

WO502500 512 |RES,FXD, COMPOSITION, 1/4n,5% 5100 OHMS 

REF DES ( 1) jR92, 

#0502010 1202 |RESISTGR, FIXED, CuMPOSITION 

wo501010 101 |RESISTOR, FIXED, CoMPOSITIUN 100 OHMS 

4916657 }06 (CAP FXD CER DIEL SOV #80 = 20% 


Wr100352 154 CAPACITOR, FIXED, TANT DIEL 35V 10% 
REF DES;C 1)|C3, 
W6901500 /22t CAPACITUR, FIXED, MICA DIEL 500y 5% 
REF DES IC 1) /C5, 


l 
WO901500 ;151 |CAPACITUR, FIXED, MICA DIEL SOUV 5% 
REF DES {C 1) /Co, 
w69015U0 1330 CAPACITuR, FIXED, MICA DIEL Sanv 


KEP DES |C 1) /C7, 
| 
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as hears VILE Yee GeV 


SPE 4 UINIVAC PARTS [ecoee ee een om 
f 
SPERRY UNIVAC IS A DIVISION OF SPEARY aoe ie duis hes 2 = : 
TITLE 


} rn wo. | NO. ) EIR AND PART DESCRIPTION INFORMATION [EeaEEEEEEEEEEEEEE EEE 
oS | 6630012 ;©05 |CAPACITUR, FIXED, CEKAMIC DIEL ,010 UF, SOVDC, +60X%,=20% | 
REF DESIC 1) /C12eL1S,ClosC19C21, (€ 2) C23,C25"C27,C29,C31, 
REF DESIC 3)|C32,C34=C30,C40,CU3= ( 4) CuS,C47,C49,C51,C53, 
| REF DES|( 5)|C55-C57,C59,C63,CO4, ( 6) Cb6,C67,C70,C71,075« 
REF VES'( 7)/CB0,C83"CAS,CH7,C91= ( 8) C93,095,C98,C10I© 
REF DES; (€ 9)/C104,C1U0,C109,C110». (10) CL11,C813,C114,C116, 
REF DES (C11) /C197,C119,Cl22,Cl2d= (12) C126,C128, 
2, W77010171200 |SEMICONDUCTUR DEVICE, DIUDE 2U0MA 
! REF VES, 1) /CRI,CR2, 
eo 2899056 ' 900 SEMICONDUCTOR DEVICE DIDDE SILICON POWER 1N4003 
REF DESIC(C 1) /1CR3,CR4, 
7 W7600019,=00 | TRANSISTOR PNP VCHO 150V 5,6MW BETA20 
| REF DES|C 1) |ul, 
7 44800007 !=yO |RESISTOR NETWORK, FIXED 26ELEMT1,5 W 2% 200aND 300 A 
4 | 5036504 (00 | INTEGRATED CIRCUIT DIGITAL TTLS 74804 »® GT HEX INVERT A 
20! 3007755 j-00 |INTEGRATED CIRCUIT TTLH 74HOd = GT HEX INVERT | [I 
a 3008186 U0 INTEGRATED CIRCUIT TTL 7410 * GT WNAND 3IN I 
3, 5056146 m0 {INTEGRATED CIRCUIT DIGITAL TTLS 74874 & FF DUAL D A 
V 9094633 901 [INTEGRATED CIRCUIT DIGITAL TTLS 7489112 «® FF DUAL JK A 
2504 W5800062 )a09 CONTACT ELECTRICAL, wIRE WARP PLATING, GOLD A 
1! 45700296 le60 |CUNNECTOR, RECTANGULAR, ELEC 9 FIXED SOCKETS RECP A 
: REF LES i( 1) (ub, 
m1 W2600038 |=00 |CLIP, RETAINING .006 THK, BERYLLIUM COPPER 
1 | 47800108 leug SWITCH, TOGGLE, LEVER 2 POSITION 
REF DESIC 1) |S1, 
I 


UD1-1517B 


MAINS » “AO NU,e§ CEev Vlgverguug 


Gap fe Page hy! . UNIVAC PARTS [wc cove La ISSUE DATE CONTROL Sochae SHEET 


LIST JooW 9 
SPERRY UNIVAC IS A DIVISION OF SPERRY CORPORATION 81/01/06 WHd0061 6 


a COMM CODE SIZE ae 


| PARTORIDENTNO. | OR IDENT NO 
QUANTITY REQUIRED U/M |PCC | DOCUMENT NO. | DASH 


1 W5800189 ©00 |CONNECTOR, CUAXIAL, ELECTRICAL 1000 VOLTS, SO OHMS 
REF DES | 1) /TP1, 


| 
| 
I 
2 | #5700296 le02 |CONNECTOR, RECTANGULAR, ELEC BRACKET 
AR w5400001 ;124 [INSULATION SLEEVING, ELEC SIZE 24 BLACK ,022 ID 
2 | W2100062 'w04 |SCREW, MACH, PAN HEAD STL PASS XREC 2856 180° 
2 W2202500 |@01 |WASHER, FLAT SST PASS, O25THK ,089ID ,2190D 
2) W2202561 leva WASHER, LOCK, FLAT NO, 2 
1 wWO502500 1103 |RES,FXD,COMPOSITION,1/4W, 5% 10K 
! REF DES |¢ 1) (R91, 
i WOSOL0LO 1331 RESISTOR, FIXED, COMPOSITION 330 OHMS 5X = 1W 
' REF DESIC 1)/R94, 
1! W0101653 ;<00 |OPTION BD @ HOD KIT 
1 W4900169 Od [INTEGRATED CIRCUIT, DIGITAL TILS 74874 »% FF D SELECTED 
AR W5300333 =90 WIRE, ELEC $0SLD 300V PVD WHT 
HERE RA WIN KKaRREKKKE [kee (SEE TABULATION ON DRAWING VAR DATA PART = 05) weaxnrunaan 
a! 5036516 00 |INTEGRATED CIRCUIT DIGITAL TTLS 74810 * GT NAND 3IN 


l 
5036506 =00 INTEGRATED CIRCUIT TTLS 74Si1 * GT AND 3IN 


2892079 00 JINTEGRATED CIRCUIT DIGITAL TTLS 74520 * GT NAND GIN 
2892081 900 [INTEGRATED CIRCUIT DIGITAL TTILS 748604 » GT AUI 
9004323 wv! INTEGRATED CIRCUIT DIGITAL TTL FF 2 JK ET BT 

wHOG0171 lo00 [INTEGRATED CIRCUIT DIGITAL TTLS 748114 FF JK DUAL ET 

W49U015S) jnV0 [INTEGRATED CIRCUIT, DIGITAL TTL  93HT72 REG SHF 4BT 
Su36524 00 {INTEGRATED CIRCUIT DIGITAL TTL 3404 * FF LATCH 6AT 

W4800005 lm00 |OPDELECTRONIC COUPLER PLASTIC 


| 
W4900346 jG0 JIMTEGRATED CIRCUIT, DIGITAL CHNS 6402 UART 
| 


r PrP Ss PP FF Ft FP PP > Fe PP PP es 
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Sire LINIVAC. PARTS frase sa DE] eer <= 
LIST|* ° , 
SPERRY UNIVAC IS A DIVISION OF SPERRY CORPORATION 81/01/06 0 777 PL W4do0el9 
ies PCG um [st [type | SIZE 
PC ASSEMBLY » OPTION 4b UMSS7 og c 


QUANTITY REQUIRED U/M |PCC eo ee he EIR AND PART DESCRIPTION INFORMATION 
DOCUMENT NO. DASH 
| 
EA 


1) H4900182 900 [INTEGRATED CIRCUIT, DIGITAL TTLS 748113 FF DUAL JK ET | [A 
1 3008182900 [INTEGRATED CIRCUIT TTL 7402 * GT NOK 2IN I 
a, 2899567 1900 | INTEGRATED CIRCUIT DIGITAL TTL 74375 »® FF D Quap A 
16) M490017 200 [INTEGRATED CIRCUIT, DIGITAL TIL 75122 ENUREEELVES ‘ 
2| H4900175 leu0 | INTEGRATED CIRCUIT, DIGITAL TTL 682862 9BT PARTY GEN A 
1 9001407 901 | INTEGRATED CIRCUIT DIGITAL TTL DEC BIN 1 OF 6 BT jo /t 
12! SU30515 =o INTEGRATED CIRCUIT TTLH 74H00 ® GT NAND 2IN I 
10 28995711800 | INTEGRATED CIRCUIT DIGITAL TTLS 74800 % GT NAND 2IN A 
| 301335400 | INTEGRATED CIRCUIT TTLH 74HO1 * GT NAND @IN I 
II 2899412 lev0 [INTEGRATED CIRCUIT LINEAR TTL 7403 * GT NAND @IN A 
4 6556675100 | INTEGRATED CIRCUIT ‘ 
9 | 28995731000 |INTEGKATED CIRCUIT DIGITAL TTLH 74H11  & GT AND 3IN I 
1 3008089 00 [INTEGRATED CIRCUIT TTL §=67413 # GT NAND 41A I 
1 3908187 !e00 | INTEGRATED CIRCUIT TTL 7420 * GT NAND GIN I 
6 3013355 i800 | INTEGRATED CIRCUIT#IC192 TTLH 74H21 8 =0& GT AND AIN I 
1 3013468 | #00 INTEGRATED CIRCUIT = Ic204 TTILH 74H30 * GT NAND BIN I 
34 wa900128 wut INTEGRATED CIRCULT, DIGITAL TTL 7438 WUAD 2IN NAND | [I 
3\ #4900093 '=01 |INTEGRATED CIRCUIT, DIGITAL TTLH 74HSO ‘ 
1 5036519 )000 INTEGRATED CIRCUIT DIGITAL 2, 2WIDE 2INPUT AND/OR INVERT I 
11 9004329 /#01 INTEGRATED CIRCUIT OIGITAL TTL GT 2m2e2—3 AUXI I 
19! 3008194 leu0 | INTEGRATED CIRCUIT TTL «87474 x FF OD DUAL : 
11! 5036157 ;e00 |INTEGRATED CIRCUIT DIGITAL DUAL D TYPE EDGE TRIG, FeF A 
2 3008195 e00 |INTEGRATED CIRCUIT TIL «= 7475 # REG LATCH 4aT I 
ay 3uueend leno INTEGRATED CIRCUIT ©» IC7 TTL 7493 * CNTR 4BT I 
6 9004321 [01 [INTEGRATED CIRCUIT DIGITAL TTL FF 92 JK ET HT iJ 
. t 


MAIN» <. Lc Wil g & aau Verewes 


SERS. WINIVAC PARTS [iacooe ISSUE DATE CONTROL DOC NO. & 
Jo,W ; 
SPERRY UNIVAC IS A DIVISION OF SPERRY contd, 81/01/06 wGL00619 6 eee 
TITLE U/M Type |SZE | CLASS 
ee [EE 


PART OR IDENT NO. 
QUANTITY REQUIRED U/M PCC|————PARTOR DENT NO. | IA AND PART DESCRIPTION INFORMATION ECC! ST 
} Fiowo. | uawnry neque | unt Jpoc DOCUMENT NO. DASH lark ee 


3007952 jeud [INTEGRATED CIRCULT TTL MVB DUAL GT 
4915632 900 [INTEGRATED CIRCUIT TTL MLPX 1 OF 16 
28995A5 1900 [INTEGRATED CIRCUIT DIGITAL TTL sg REG FILE 4x4 
3007845 ;°00 |INTEGRATEO CIRCUIT TTL CNTR SAT U/D 
2510193 !#00 |INTEGRATED CIRCUIT/DIGITAL 

3008031 00 [INTEGRATED CIRCUIT TTL # MVB RGT W/C 
#4900010 00 |INTEGRATED CIRCUIT, DIGITAL = DTL * GT 2IN NAND 
5036505 00 [INTEGRATED CIRCUIT TTLH 74HOB = * GT AND 2IN 
S036S22 /e00 [INTEGRATED CIRCUIT DIGITAL TTL 3003  * GT OR 2IN 
2899566 'e00 INTEGRATED CIRCUIT DIGITAL TTL 74174 «& FF HEX D 
WHO01000 104 IDELAY LINE. 30,00NSEC TO 3TERM™ 390 OHM 
REF DES |( 1) |DL1,DL2, 

W6502500 )362 |KES,FXD,COMPOSITION,1/4W,5% 3600 OHMS 


2 
ww ww OC WwW fH FCF ww & =— Ww 


> > FY HY PP SHS SP Ht Oe 


REF DES'( 1) |RieR18, 


wO502500 [$21 |RES,EXD,COMPUSITION, 1/4W,S% 120 OHMS 

REF DES|( 1) /R19*R21, R86, 

w7100004 ‘104 CAPACITUR, FIXED, CERAMIC DIEL 1,0 UF #B80%, ©20X% 
REF OES )( 1) |C1,C2,CH,C% 

w6502500 1123 |RES,FXD,COMPUSITIUN,1/4W,5% 12k 

REF DES )( 1) |R31,RSO, 

WO502500 1471 |RES,FXU,CUMPUSITION,1/4W,5% 470 OHMS 

REF DES \€ 1) |R22,R23,R27@R30,R3B4, (2) R39,R62,R75"RA1,R63= 
REF DES | 3) [R74,R57,R58, : 
weSu2soo l1b2 RESsFXDsCUMPUSITION, 1 /4w,5% 18600 OHMS 


REF DES |( 1) |R37, 
J 
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coh Re LINIVAC P ARTS [ws cove ISSUE DATE CONTROL no. 
Jol 
SPERRY UNIVAC IS A DIVISION OF SPERRY wore 81/01/06 Peary [PL PL] wasoosss | W4HO0619 ae Bek 
TME COMM CODE _ = a 


PART | ___—-PARTORIDENTNO. | IDENT NO. 
QUANTITY REQUIRED U/M poo} —___PART OR IDENT NO.__| f ‘ 
ee eee Pa NO DASH se bas icssiplleatea Seca 


REF DES) ( 1)/R59,R82, 
EA/C 4910657 |e6 CAP FXD CER DIEL SOV +40 = 20% 100K PF A 


REF DES|(€ 1)/C4, 
| 


—_ 


2a} WO502500 ;102 |RESsFXD,/COMPUSITION,1/4W,5% 1000 OHMS 
REF DES |( 1) |R24,R33,/R35,R36,R38, ( 2) R41,R43,R45,R47,R48, 
REF DESI( 3)|/R6O0,ROL,RB3,RBTeRIO, ( 4) ROS@RIO1, 
1! lea 46502500 |303 |RES/FXO,COMPOSITION,1/4n,5% 30K A 
| REF DES '¢ 1) /R42, 
1; |eA 46502500 ;223 |RES,FXO,COMPOSITION,1/4¥,SX 22K A 
REF DES |( 1) | R44, 
1 EA w65025001203 |RES,FXD,COMPOSITION,1/4W,5% 20K A 
! REF DES|( 1) /R46, 
ra EA W6502500!/151 | RES,FXD,COMPUSITION,1/4H,5% 150 QHMS A 
| REF DESI( 1)|R32,R49, 
1! [EA w6502500 513 |RES,/FXD,COMPOSITION,1/4W,5% 51K A 
) REF DESC 1)|R50, 
. EA w6502500!S12 |RES,FXD,COMPUSITION, 1/4W,5% 5100 OHMS ar 
REF DESIC 1)/R92, 

2) eA we502010;202 |RESISTOR, FIXED, COMPOSITION 2 K  °5X% 2m A 
| REF DES | € 1)|RS1,K55, | 
1; EA WOSOLOLO M71 |RESTSTOR, FIXED, COMPOSITIUN 470 OHMS SX 1 | la 

| REF DES|( 1){RS3, 
11 «EA WoS01010) 101 |RESISTOR, FIXED, COMPOSITION 100 OHMS 5X 1H A 
! REF DESIC 1)/R52, 
2 | EA w6502500 1391 |RES»FXD,COMPUSITION,1/4W, 5% 390 OHMS A 
) 
| 
l 
| 
I 
{ 
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FOR BITE g we: ~~ ee eee 


cen p be PS of “NIAC PARTS MFG CODE DOC NO. 


ISSUE DATE CONTROL 
J »W 


SPERRY UNIVAC IS A DIVISION OF SPERRY CORPORATION WH400 i) i 9 


TITLE COMM CODE U/M TYPE SIZE CLASS 
er 9) [EEE 


PART OR IDENT NO. 
QUANTITY REQUIRED U/m [PCC EIR AND PART DESCRIPTION INFORMATION ECC] ST 
DOCUMENT NO. DASH 


W7100352 ;154 |CAPACITOK, FIXED, TANT DIEL 35 
REF DES /C 1)/C3, 

w6901500 122t |CAPACITOR, 
REF DES|C 1) {c5, 

469015001151 |CAPACITOR, FIXED, 
REF DES\( 1) /Co, 

W6901500 1330 CAPACITOR, FIXED, MICA DIEL 

REF DESIC 1) /CT, ; 
6630012 905 |CAPACITUR, FIXED, CERAMIC DIEL 010 UF,SOVDC,+8U%, 9202 
REF DES 1)/Cl2,C15,C1l6,C19,C2i, ( 2) C23,C25-C27,C29,C3!, 
REF DESIC 3) |C32,C34"C36,C40,C43S= ( 4) C48,047,049,C51,C53, 
REF DES, ( 5) /C55,057,C59,C63,CO4, ( 6) CO66,CO7,C70,C71,075, 
REF DES |( 7) |C76=C80,CA3"C85,CB7, ( 8) C919C93,095,098,C101= 
REF DES!( 9) |C104,C106,C109SCII4, (10) CL193,C1394,C116,C117, 
REF DES ICL1L) |CL19,C122,C124eC126, (12) C128, 

W7701017 #00 |SEMICONDUCTOR DEVICE, DIODE  200MA 


FIXED, MICA DIEL S00V 


MICA DIEL 500V 


S00v 5% 33 


REF DES |( 1) 
2899056 =00 
REF DES|( 1) 
W7600019 )=00 
REF DES !¢ 1) 
4800007 #00 
5036504 e0d 
3007755 lena 
3908186 |=00 
\ 


UD1-1517B 


CRIisCR2, 


SEMICONDUCTOR DEVICE DIODE 


CR3,CR4, 
TRANSISTOR 
Qi, 


RESISTUR NETWORK, FIXED 
INTEGRATED CIRCUIT DIGITAL 
INTEGRATED CIRCUIT 
INTEGRATED CIRCUIT 


1N4003 


SILICON POWER 


PNP VC8O0 150V 5,6MW BETA20 
2B8ELEMT1,5 Ww 
TTILS 74804 
TTLH 74HO4 


TEL 7410 


2x 200AND 300 
®* Gf HEX INVERT 
* GT HEX INVERT 
* GT NAND $]N 


peer & Vit 


Cs ned. ‘Ep 


TITLE uM CLASS 
cn em [EE er 


UD1-1517B 


QUANTITY REQUIRED eee ae 


AN eg @ &GM 


7- er we Bw 


» UNIVAC ik urs 7 ISSUE DATE CONTROL DOC NO. SHEET 


SPERRY UNIVAC IS A DIVISION OF SPERRY conbShed, 


PART | ____-PARTORIDENTNO. {DENT NO. 


5036146 ;=00 
9004633 i=01 
W5800062 1#09 
W5709295 j-00 
45700296 !=o0 
REF OFS,(€ 1) 
42600038 [00 
W7800108 100 
REF DES |¢ 1) 
w5800169 |o00 
REF DESIC 1) 
45700296 ;=02 
w5400001 124 
W2100062 !=o1 
W2202560 (01 
w2202561 |#02 
woS02500 1103 


w6501010/331 
W0101653 1800 


W4900169 j#01 
w5300333 #90 


OOCUMENT NO. DASH 


REF DES ¢ 1) 


REF DES | ¢ 1) 


narnntcnnnn larwe 
l 


3036516 |#00 
| 


EIR AND PART DESCRIPTION INFORMATION 


INTEGRATED CIRCUIT DIGITAL 
INTEGRATED CIRCUIT DIGITAL 
CONTACT ELECTRICAL, WIRE WARP 
CONN, PRINTED CIRCUIT. ELEC 
CONNECTOR, RECTANGULAR, ELEC 
J8, 

CLIP, RETAINING 

SWITCH, TOGGLE, LEVER 

Si, 


CONNECTOR, COAXIAL, ELECTRICAL 


TPl, 

CONNECTOR, RECTANGULAR, ELEC 
INSULATION SLEEVING, ELEC 
SCREW, MACH, PAN HEAD 
WASHER, FLAT 

WASHER, LOCK, FLAT 
RESsFXD,COMPOSITION,1/4W,5% 
R91, 

RESISTOR, FIXED», COMPOSITION 
R94, 

OPTION AD = MOD KIT 
INTEGRATED CIRCUIT,DIGITAL 
WIRE, ELEC 

SEE TABULATION ON DRAWING 
INTEGRATED CIRCUIT DIGITAL 


74374 

748112 

GOLO 
40 FIXED PINS 
SOCKETS RECP 


& FF DUAL O 
x FF DUAL JK 


TTLS 
TTLS 
PLATING, 
SLOR MTD 
9 FIXED 


,006 THK, BERYLLIUM COPPER 
2 POSITION 


1000 VOLTS, S50 OHMS 
BRACKET 
SIZE 24 BLACK ,022 ID 
STL PASS XREC 29$6 ,180 
SST PASS,025THK ,0a89TD ,2190D 
NO, 2 
10K 
330 OHMS 5% iW 
TTLS 74874 * FF D SELECTED 
30SLD 300V PYD WHT 
VAR DATA PART = 06 Wkwkwhaene 


74810 


TTLS 


* GT NAND SIN 


So 


i MALIN I» LG "Uga GEV 


epee 4 UNMAC PARTS [rec 


LIST; ¥ -* 


SPERRY UNIVAC IS A DIVISION OF SPERRY CORPORATION 


TITLE 


PC ASSEMBLY = OPTION BOD 0M357 


ee — ee ee — a ee — ee) VS ee 


UD1-15178 


5036506 |-00 
2892079 lool 
2892081 I[H00 
9004323 |= 01 
5036515 'e00 
2899571 ,=00 
2899573 /=00 
3013355 ;=00 


14900128 #0! 
W8900093 |m01 


5036157 ;=00 
3007952 |=00 
5036505 ;=00 
$036522 !=00 


W6502500 |121 
REF DES {C 1) 
w7100004 101 
REF DES ¢ 1) 
w6502500 |471 
REF DES)( 1) 
W6502500 1102 
REF DESiC 1) 


6630012 =05 


REF DES I 1) 
REF DES|C 3) 


wer ewnwewee 


e ISSUE DATE CONTROL eT) i : 


INTEGRATED 
INTEGRATED 
INTEGRATED 
INTEGRATED 
INTEGRATED 
INTEGRATED 
INTEGRATED 
INTEGRATED 
INTEGRATED 
INTEGRATED 
INTEGRATED 
INTEGRATED 
INTEGRATED 
INTEGRATED 


Ri9"R2l, 
CAPACITOR, 
Ci,Ce, 


R22,k23, 


CAPACITOR, 


Ci2,€19,C26,C27,C35, 
C49,C53,659,C463,CO4, 


CIRCUIT 

CIRCUIT DIGITAL 
CIRCUIT OIGITAL 
CIRCUIT DIGITAL 
CIRCUIT 

CIRCUIT DIGITAL 
CIRCUIT OIGITAL 
CIRCUIT#IC19e 
CIRCUIT, OFGITAL 
CIRCUIT, DIGITAL 
CIRCUIT DIGITAL 
CIRCUIT 

CIRCUIT 

CIRCUIT OIGITAL 


RESsFXO,COMPOSITION,1/4W,5% 


FIXED, 


RESsFXD,COMPOSITION,1/4W,5% 


RES»FXO,COMPOSITION,1/4W,5% 
R24,R87,R88,RIS,RI6, 


FIXED, 


CERAMIC OFEL 


TILS 74811 * GT ANO 3IN 
TTLS 74820 * GT NAND 4IN 
TTILS 74864 * GT AO] 

TTL FF 2 JK ET BT 
TTLH 74HOQ * GT NAND @IN 
YTLS 74800 * GT NAND 2IN 
TTLH 7414 * GT AND 3IN 
TTLH 74H21 * GT AND GTA 
TTL 7438 QUAD 2IN NAND 
TTLH 74HSO 

DUAL D TYPE EDGE TRIG, FoF 
TTL 74123 * MVB DUAL RGT 
TTLH 74HO8 »® GT AND 2IN 
TTL 3003 a GT OR 2IN 

120 OHMS 


1,0 UF +80%, 20% 


470 OHMS 


1000 OHMS 


( 2) RY00,R1I01, 
CERAMIC DIEL 


2010 UF, SOVDC, +8ux, 20% 


€ 2) €36,040,C44,C45,C47, 
( 4) €70,C78,C83,C84,C95, 


EIR AND PART DESCRIPTION INFORMATION ST 


Dn oe ee ee ee ee ee ee 


ADC [PCD | COMM CODE nme Size | CLASS 
EA; A|M C A 


FINO NO. QUANTITY REQUIRED U/M |PCC EARP ENN 
DOCUMENT NO. DASH 


ae MAINT e@ LYLLG Mig gy caev ‘avvevy 


Sera ” LINIVAC PARTS [rrccoe ISSUE DATE CONTROL TIT SHEET 
Joo 
SPERRY UNIVAC IS A DIVISION OF SPERRY co 81/01/06 H44006  waaooe1s 9 ern i 
TITLE UM TYPE | SIZE CLASS 
ons ews [EEE 


a OR IDENT NO. 
QUANTITY REQUIRED U/M 


REF DES|( 5) |C109% 


l 

1 
1! | 14800007 1900 {RESISTOR NETWORK, FIXED 26ELEMT1,5 W 2% 200AND 300 | |A 
2\ 50365041800 [INTEGRATED CIRCUIT DIGITAL TTLS 74804 #* GT HEX INVERT | [A 
7 3007755 ;=00 [INTEGRATED CIRCUIT TTLH 74HO4 ® GT HEX INVERT | {3 
3 5036146 !000 | INTEGRATED CIRCUIT DIGITAL TTLS 74S74 & FF DUAL D A 
1/ 9004633 901 |INTEGRATED CIRCUIT DIGITAL TTLS 748112 * FF DUAL JK A 
15! W5800062 1=09 |CONTACT ELECTRICAL, WIRE WARP PLATING, GOLD A 
3) W2600038 1800 (CLIP, RETAINING ,006 THK, BERYLLIUM COPPER A 
aR WS300701 900 (WIRE, ELEC 30SLO UL V TEFLON GRN A 
KkkaRKK le kakceknananleene | SEE TABULATION ON DRAWING VAR DATA PART © 07 wkakrenne A 
2 | 50365161200 |INTEGRATED CIRCUIT DIGITAL TTLS 74510  * GT NAND 3IN A 
a 5036506 }#00 [INTEGRATED CIRCUIT TTLS 74811 & GT AND 3IN A 
1, 2892079 900 [INTEGRATED CIRCUIT DIGITAL TTLS 74820 #* GT NAND GIN A 
1 2892081 /=00 INTEGRATED CIRCUIT DIGITAL TILS 74804 * GT AOI P 
4 90043231001 |INTEGHATED CIRCUIT DIGITAL TTL FF 2 UK ET BT jo |r 
2 | w4900175 00 |INTEGRATED CIRCUIT, DIGITAL TTL 82862 9BT PARTY GEN | [A 
o | 5030515 100 /INTEGRATED CIRCUIT TTLH 74HOO * GT NAND 2IN I 
6 | 2899571 00 |INTEGRATED CIRCUIT DIGITAL TTLS 74800 & GT NAND 2IN A 
3 6554675 —00 [INTEGRATED CIRCULT A 
2 2899573 |~00 INTEGRATED CIRCUIT DIGITAL TTLH 74Hi1  * GT AND 3IN 1 
3] 3013355100 |INTEGRATED CIRCUIT*1C192 TTLH 74H21  &* GT AND GIN I 
12! w4900128 001 [INTEGRATED CIRCUIT, DIGITAL TTL 7438 QUAD 21N NAND | |I 
7 w4900093 201 [INTEGRATED CIRCUIT, DIGITAL  TTLH 74H50 A 
S| 3036157 leg INTEGRATED CIRCUIT DIGITAL DUAL D TYPE EDGE TRIG, FeFf A 
1 | I 

I 


3007952 [#00 | INTEGRATED CIRCUIT TTL 74123 * MVB DUAL RGT 
4 , 


UD1-1517B 


ALN A ‘& Uggs GeV Vvvewveve g 


rE YA QNVAC PARTS [ia cooe ISSUE DATE CONTROL SOCNO 
LIST| 9 +* a 77 w4400619 8 
SPERRY UNIVAC IS A DIVISION OF SPERRY CORPORATION i / 0 1 / 0 6 6 


TITLE ADC |PCD | COMM CODE a 

PART OR IDENT NO 
QUANTITY REQUIRED U/M |PCC | PARTORIDENTNO. | ND PA RiPTION INFORMATION ECC st ox } 
=e 


5036505 lead [INTEGRATED CIRCUIT TTLH 74HO8 #® GT AND 2IN I 
5030522 1=00 INTEGRATED CIRCUIT DIGITAL TTL 3003 a GT OR 2IN 

W¥8001000 lm04 [DELAY LINE 30,00NSEC TD 3TERM 390 OHM 
REF DES |(¢ 1) (DLI 

46502500 [362 (RES, FXO,COMPUSITION,1/4W,5% 3600 OHMS 
REF DES |( 1) |RI@RI2,RI7T/RIB, 

wosn2so0 121 RES,FXD,COMPOSITION,1/4W,5% 120 OHMS 
REF DESIC 1) |R19*R21, 

W7100004 |101 |CAPACITUR, FIXED, CERAMIC DIEL 1,0 UF +80%, =20% 

REF DES iC 1) (Ci,Ce, 

W6502500 1471 |RES,FXD COMPOSITION) 1/4W, 5% 470 OHMS 
HEF DES |( 1) [R22,R23,R29,R57,R58, 

W6502500 102 |RES/FXD,/COMPOSITION,1/4W,5% 1000 OHMS 
REF DES iC 1) |RAG,ROVeRGLsRB7TVRIS, (€ 2) R9G,RIOO,RIOIN, 

#6502500 1391 |RES»FXD, COMPOSITION, 1/4W,5% 390 OHMS 
REF DES |( 1) {R59 
6630012 05 |CAPACITOR, FIXED, CERAMIC DIEL 010 UF,/SOVDC, 80%, 920% 

REF DES 1( 1) |C12,C19,C26,C274C35¢ ( 2) C36,C40,C43=C45, C47, 
REF DES {( 3) |C49,C51,C53,C59,CO3, € 4) C64,670,C75=C80,C83, 
REF DES |( 5) |C44,C87,C95,C103, ( 6) C109, 

W4800007 1900 |RESISTOR NETWORK, FIXED 28ELEMT1,5 W 2% 200AND 300 
5036504 j00 |INTEGRATED CIRCUIT DIGITAL TTLS 74804 ® GT HEX INVERT 
3007755 |=00 INTEGRATED CIRCUIT TILH 74HOG * GT HEX INVERT 
5036146 00 |INTEGRATED CIRCUIT DIGITAL TTLS 74874 & FF DUAL D 


| 
9004633 j=01 [INTEGRATED CIRCUIT DIGITAL TILS 748112 * FF DUAL JK 
I 


- UD1-1517B 


MALIN stiteated ‘Wg hee 


we gee gwee 


CaP fe a ae Ld N iVAC P He a CODE ISSUE DATE CONTROL DOC NO. 
W 
TITLE PCD | COMM CODE Size | CLASS 
mms rims PO ETE 


A N 
QUANTITY REQUIRED U/M |PCC en oe EIR AND PART DESCRIPTION INFORMATION Eco 
DOCUMENT NO. DASH 


117) "5800062 |=09 |CUNTACT ELECTRICAL, WIRE WARP PLATING, GOLD A 
31 W2600038!mo0 |CLIP, RETAINING .006 THK, BERYLLIUM COPPER A 
AR | W5300701 1900 |WIRE, ELEC 30SLD UL V TEFLON GRN A 
AR! 5300333 ;=90 |WIRE, ELEC 30SLD 300V PVD WHT A 

PT TTTTT ALi saxnaaie lean SEE TABULATION UN DRAWING VAR DATA PART = UB) kennannen| [A 
2] 5036516 ,000 | INTEGRATED CIRCUIT DIGITAL TTLS 74810  &® GT NAND 3IN A 
3 5036506 600 |INTEGRATED CIRCUIT TTLS 74811 ® GT AND 3IN A 
1 28920791800 | INTEGRATED CIRCUIT DIGITAL TTILS 74820 # GT NAND GIN A 
7 2892081 }=00 [INTEGRATED CIRCUIT DIGITAL TTLS 74864 & GT AOI A 
61 9004323!e01 | INTEGRATED CIRCUIT DIGITAL TTL FF 2 JK ET BT I 
2 | W4800005 100 |UPOELECTRONIC COUPLER PLASTIC A 
1 | W4900348 000 |INTEGRATED CIRCUIT, DIGITAL CMOS 6402 UART A 
eo 44900182800 |INTEGRATED CIRCUIT, DIGITAL TTLS 748113 FF DUAL JK ET | |A 
. 3008182!e00 | INTEGRATED CIRCUIT TTL 7402 x GT NOR 2IN I 
2 | W4900175S (900 | INTEGRATED CIRCUIT, DIGITAL TTL 82862 9BT PARTY GEN A 
1 9001407 )=01 |INTEGRATED CIRCUIT DIGITAL TIL DEC BIN 1 OF 6 BT 1 

10! 5036515 #00 INTEGRATED CIRCUIT TTLH 74HO00 #* GT NAND 2IN I 
b | 2899571 00 [INTEGRATED CIRCUIT DIGITAL TTLS 74800 & GT NAND 2IN A 
6 3013354 ;200 [INTEGRATED CIRCUIT TTLH 74HOL * GT NAND 2IN I 
1 | 2899412 jeuo |INTEGRATED CIRCUIT LINEAR TTL 7403  &® GT NAND 2IN A 
q! 6558075 #00 [INTEGRATED CIRCULT A 
8 2899573 j=v0 INTEGRATED CIRCUIT DIGITAL TTLH 74H14 * GT AND 3IN I 
7 3008089 |=00 INTEGRATED CIRCUIT TTL 7413 * GT NAND JIN I 
1, 3008187 |=o0 INTEGRATED CIRCUIT TTL 7420 * GT NAND 4IN I 
6, 3013355 j-00 | INTEGRATED TTLH 74H21 9 ® GT AND 4IN I 


CIRCUIT#IC19e2 


UD1-15178 


HE ge GEM kh ee 


»UNIVAC PARTS [ieacore 
LIST| J +» 


ISSUE DATE CONTROL DOC NO. q ic SHEET 
SPERRY UNIVAC IS A DIVISION OF SPERRY CORPORATION 81/01/06 Fe ie! WARQOOTS 8) 37 
TITLE ADC |PCD | COMM CODE : cA TU/M ST TYPE, | SIZE CLASS 


| PARTORIDENTNO. | R IDENT NO 
QUANTITY REQUIRED | U/M 2 EIR AND PART DESCRIPTION INFORMATION ECC] ST 
DOCUMENT NO. DASH 


MALIN, C. 
roea pel ad 


3 
2 
3 
6 
2 
3 
12 
2 
1 


UD1-1517B 


3013468 #00 


WH90012R iw 04 
W4900093 le04 
| 
3006194 po hd : 


5036157 log 
3006195 ;"00 
3006204 #00 
9004321 [=O 
3007952 (~00 
3007845 l=o0 
2510193 |-00 
3008031 |=00 
W4900010 )=00 
5030505 /=00 
5036522 i=00 
WB001000 j-04 
REF DES 1) 
Wo502500 '362 
REF DES|( 1) 
wo502500 121 
REF DES IC 1) 
w7100004 j101 
REF DES \C 1) 
we5u2500 I123 


REF DES |( 1) 
| 


INTEGRATED CIRCUIT = ICe04 
INTEGRATED CIRCUIT, DIGITAL 
INTEGRATED CIRCUIT, DIGITAL 
INTEGRATED CIRCUIT 
INTEGRATED CIRCUIT DIGITAL 
INTEGRATED CIRCUIT 
INTEGRATED CIRCUIT @ IC7 
INTEGRATED CIRCULT DIGITAL 
INTEGRATED CIRCUIT 
INTEGRATED CIRCUIT 
INTEGRATED CIRCUIT,DIGITAL 
INTEGRATED CIRCUIT 
INTEGRATED CIRCUIT, DIGITAL 
INTEGRATED CIRCUIT 
INTEGRATED CIRCUIT DIGITAL 
DELAY LINE 

DL, 
RES,FXD,COMPUSITION,1/4W,5% 
Riek18, 

RES,FXD, COMPOSITION, 1/4w,5% 
R1i9@R21,R86, 
CAPACITOR, FIXED, 
C1,€2,C46,C9, 
RES/F XO, COMPOSITION, 1/4W,5% 
K31,R56, 


CERAMIC DIEL 


74H30 
7438 
TTLH 74HSO 
TTL 8 7474 * FF 0 DUAL 
DUAL’ D TYPE EDGE TRIG, Fer. 
TTL 87475 * REG LATCH 4BT 
TTL 7493 * CNTR 4BT 

TTL FF 2 JK ET BT 
TTL 74123 »*® MVB DUAL RGT 
TTL 74993 CNTR 4BT U/D 


x GT NAND &IN 
QUAD 2IN NAND 


TTLH 
TTL 


74122 w® MVB RGT W/C 
aga * GT 2IN NAND 
TTLH 74HO08 GT AND 21IN 
TTL 3003 * GT OR 2IN 
30,00NSEC TD 3TERM 390 OHM 


TTL 
OTL 


3600 OHMS 


120 OHMS 


1,0 UF #80%, =20% 


i2ek 


I 
I 
A 
I 
A 
I 
I 
I 
I 
I 
I 
I 
A 
I 
I 
A 


eee CTULG Mig sh BEY Gg 


Cor Pa Ee PaO gl Ee LIN VAC Pp ee MFG CODE ISSUE DATE CONTROL pul NO. 
IST) ¥ °* PL 
SPERRY UNIVAG IS A DIVISION OF SPERRY coastal 81/01/06 777 WHU00619 
Tile COMM CODE ss 
renee [EE TE 


T NO. 
} NO WO. | NO. QUANTITY REQUIRED pcc{—___PARTORIDENTNO. | 
SS DOCUMENT NO. DASH EIR AND PART DESCRIPTION INFORMATION 


REF DESI(€ 1)/R51,R55, 

w6501010 (471 |RESISTOR, FIXED, CumPOSITION 470 OHMS SX IW 
REF ves!¢ 1)|R53, . 
woS01010 1101 RESISTOR, FIXED, CUMPOSITION 100 OHMS 5% IW 
REF BEE lt 1) (R52, 


11 ¥6502500 |471 |RES/FXD,COMPUSITION,1/44,5% 470 OHMS 
REF DES I 1) |K22,R23-R34,R27°R30, (€ 2) R39,K57,R58,RO2, 
1 ¥6502500 1182 |RES»FXD,CUMPUSITION,1/4W,5% 1800 UHMS 
| 
| REF DES,(€ 1)|R37, 
21) W6502500!102 | RES,FXD, COMPOSITION, 1/4h,5% 1000 OHMS 
REF DES; (€ 1) /R2G,R33¢K35,R36,R34, ( 2) RUL,R43,RU5,R47,R48, 
REF DES /( 3)/R60,ROL,KB3/RBT/RAY, ( 4) ROO,RIS,/RI6,RIV=RIOL, 
1 W65025001303 |RES»FXD,COMPOSITION,1/4W,5% 30K 
| REF DES|( 1) /R42, 
7 weS502500 223 RPES,FXD,COMPOSITION,J/4W,5% 22k 
REF DESIC 1)/R44, 
7 #6502500 ;203 |RES/FXD,»COMPOSITION,1/4W,5% 20K 
| REF DES|( 1) |R46, 
2 w6502500 1151 |RES,»FXD,COMPUSITION)1/4W, 5% 150 OHMS 
l REF DESIC 1)|/R32,R49, 
1 6502500 |513 |RES/FXD,COMPOSITION,I/4W,5X 51K 
| REF DES ( 1)/R50, 
1, w6502500'512 |RES,FXU,COMPUSITION,1/4W,5% S100 OHMS 
| REF DES\( 1)/R92, 
2\ woS02z2010 202 RESISTOR, FIXED, COMPUSITION 2. K Sx aw 
| 
| 
| 
| 
l 
| 
l 
| 


UD1-15178 __4 


MPALMNI@ Y LE Wet BEY vv eveevy 


GR POPLET WU NIVAC PARTS [Maco ISSUE DATE CONTROL DOC NO. f c 
St a : 
SPERRY UNIVAC IS A DIVISION OF SPERRY ee 81/01/06 om |p PL w4douel o . |e 
THE PGC [ADC |PCD | COMM CODE WT We a 


PART OR IDENT NO. 
QuaNtiTY RequiReD =| usm lpcclL______PARTORWOENTNO. | ‘ Gt WIEORLAIO + ow 
j pwowo, | quanmry reaunes | uw [pce DOCUMENT NO. DASH EIR AND PART DESCRIPTION INFO N Ecc| s 


6502500 |391 |RES/FXD/COMPUSITION,1/44,5% 390 OHMS 
REF DES IC 1) |R59%, 
4916657 !s06 [CAP FXO CER DIEL SOV +80 © 20% 100K PF A 
REF DES;( 1)/C4, 
w7100352'154 [CAPACITOR, FIXED, TANT DIEL 35V 10% 150 PF A 
REF DES |€ 1))/C3, 
w6901500 1221 CAPACITOR, FIXED, MICA DIEL S00V 5% 220 PF A 
REF DESIC 1) (C5, 
WO901500 151 |CAPACITOR, FIXED, MICA DIEL 500v 5x 150 PF A 
REF DES iC 1) |C6, 
#6901500 1330 ICAPACITUR, FIXED, MICA DIEL 500¥ 5% 33. PF A 
REF DES,( 1)/C7, 
6630012 05 |CAPACITUR, FIXED, CERAMIC DIEL ,010 UF,S0VDC,+80%, «20% A 
REF DES |( 1) /C120CIS/CI9 Cel sCeb, (€ 2) C272C29,031,C35 C365 
REF DESI( 3) /C40,C43=C45,C47,C49, € 4) C51,053,C55,C59,C63, 
REF DES,(€ 5) /CO4,C7U,C75=C80,CB83, ( 6) C84,C87,C93,C95,C102, 
REF DES |( TI(CLC3,CIVO,CLO9,CII1, € 8) CLUZ/CIIG,CI16,C1I7, 

REF DES1( 9)/C119,C122,C124—C126, (10) C128, | 
W7701017 ;=00 {SEMICONDUCTOR DEVICE, DIUDE 200MA - | \A 
REF DES )( 1) |CRI,CR2, | | 
2899056 1=00 |SEMICONDUCTOR DEVICE DIODE SILICON POWER 1N4003 A 

REF DES\C 1) [CR3,CR4, 
W7600019 700 TRANSISTOR PNP VCBU 150V° S,oOMW BETA20 A 
REF Des IC 1) (Qi, 


4800007 jVU0 IRESISTOR NETWORK, FIXED 26ELEMT1,5 W 2% 200AND 300 A 
! 


UD1-15178 


MALIN, nee Mees Gev eo eine a a 


CaP sey ~WNIVAC P nee MFG CODE ISSUE DATE CONTROL — 
IST)" +" PL 
SPERRY UNIVAG IS A DIVISION OF SPERRY cong ST 81/01/06 w4400619 
ree U/M TYPE 
SSE 


|____PARTORIDENTNO. OR IDENT NO. 
FiND NO QUANTITY REQUIRED uU/M IR PAR CRIPTION INFORMATION ECC 
a | __DOCUMENTNO. | pasH | NO. DASH EIR AND PART OES [s) 


5036504 (00 |INTEGRATED CIRCUIT DIGITAL TILS 74504 ®* GT HEX INVERT 
3007755 '#00 | INTEGRATED CIRCUIT TTLH 74HOMd & GT HEX INVERT 
3008186 1=00 INTEGRATED CIRCUIT TTL 7410  * GT NAND 3IN 
S030146 ;©00 [INTEGRATED CIRCUIT DIGITAL TILS 74874 © FF DUAL D 
9004633 !e04 [INTEGRATED CIRCUIT DIGITAL TTLS 748112 * FF DUAL JK 
peeteuecucts CONTACT ELECTRICAL, WIRE WARP PLATING, GOLD 

W5700296 'e00 |CUNNECTOR, RECTANGULAR, ELEC 9 FIXED SOCKETS RECP 

REF DESC 1) 138, 

W2600038 /-00 |CLIP, RETAINING ,006 THK, BERYLLIUM CUPPER 


Se ee SWITCH, TUGGLE, LEVER 2 POSITION 

REF pret 1) (Si, 

W5800189, 1200 CONNECTOR, COAXIAL, ELECTRICAL 1000 VOLTS, 50 OHMS 

REF DES | ( 1)/TPi, 
deyabaee ae CONNECTOR, RECTANGULAR, ELEC BRACKET 
Peseneentee INSULATION SLEEVING, ELEC SIZE 24 BLACK ,022 ID 
W2100062 01 SCREW, MACH, PAN HEAD STL PASS XREC 2°56 «6,180 
n2202560 ‘oo WASHER, FLAT : SST PASS,O2S5THK ,089ID ,2190D 
w2z02561 '=02 WASHER, LOCK, FLAT NO, 2 

sedvidiia a RES» F XD, COMPOSITION, 1/46, 5% 10K 

REF DES | ¢ 1)/R91, 

w6501010 1331 RESISTOR, FIXED, COMPOSITION 330 OHMS SX IW 

REF DES 1( 1)/R94, 
W5300701 /e00 |WIRE, ELEC 30SLD UL V TEFLON GRN 
44900169 leo INTEGRATED CIRCUIT,DIGITAL TTLS 74874 »* FF D SELECTED 
n8600083 |=02 LABEL, IDENTIFICATION TTY CRT 700 RED LTR WHT BKGD 
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MALIN p en ee 2 eet Mie tgiatea ge Sal 


Qe rR a /u NIiVAC PARTS a CODE | ISSUE DATE CONTROL DOC NO. 5 SHEET] 
nn = 
SPERRY UNIVAC IS A DIVISION OF SPERAY Sea 81/01/06 BeAenet? ene 7 


TITLE PCD | COMM CODE SizE- | CLASS 


|____PARTORIDENTNO. 
FIND NO. QUANTITY REquUIRED | usm |pcc|—____PARTORIDENTNO. | 
Soo: DOCUMENT NO. DASH EIR AND PART DESCRIPTION INFORMATION Ecc| st IcHG 


W5300333 )=90 WIRE, ELEC 30SLQ0 300V PVD WHT 
| 
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enon 


5, AROUND ASTRIGUTION FOR NIRS RATED CROWITS: 
PITT EIR TTR TN EaRAT ED actin aay a Ns 


PIN B FOR, le: “FIN INTEGRATED. ORCUIT .-j. ~ : ra ; =a ey SED 
4, POWER .OISTRIBUTION FOR INTEGRATED AREUITS * ___ |-ot, REVISB®.SH 1.0¢70O PFY 
Joo... JPIN 14 Rar 4: PU INTEGRATE O erring pat aT NA CTIVAT EZ =2 fatieer |_| 
PIN 16 FOR ‘LG: PIN ola leel tate SYROMIT ST Ry (fret | -eeZ;/REVISEZ SH 1.0, 2,0, 50,4 ies 
S. ALL DIOGES ARE FON 400, Ppa a as CO = 2.91.0, 12.0, 12.0, 17.0 . 
LAX. Setvolotsee_maa_swcia Sette. — 7a a eR ee eee en Ln aE eRe TE AT ee 
TABLE: OF; “CONTENTS ee SS 7 
SKEET WO. oe PERSCRIPTION « MO ee: ‘es t 
is aaa | 2S eae (a ane Wigs RE roe re Tega a eh gy A ere es oe eat 
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DOCUMENT CONTAINS COMPDENTIAL 

5 PARTS List _ MrORATION, OF THE SPERRY RAND COR. 

ere oa ae COMSIOERATION OF THE 
. Asie MEL” jenz6 |crs RECEUT OF THIS DOCUMENT. THE RECIP. 

MENT AGREES st al ne REPROOUCE COPY, 

30 PeTAIL Sie EEE TES cee 


NO O12 fe) so Pe RMASK...— ..lctot |o12,25,79,154 woul see a 08 10. Sirres SUCH 
CEPT We & 

W970 1Z4S | SILCSCREGN C1GotT, ICIS 394546 97-99 118-199 7 carr wrt Ag SPesAy Waite CORPORATION. 

AMO FURTHER AGREES TO SURRENDER SALME 


; Olne ARTWOR, el TO SPERRY RAND CORPORATION WHEN THE 
WT = x ——J REASON FOR ITS RECEIPT HAS TERM@RATED. 
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ev Seeosassassessseseecsc 
sweet Jnofmoruel fT yt tt tt 
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ICA7| 74300 _ cpa 


g a 


ies | 74353 (seuhsolgo 
| 7aL351 [Koo 


74342 ae 


eee 74 SOA 


24 7438 (Set) SESS VAY, 


era seer ZI 
ee a2 
1217 | 74L351 


cis | 74551 Al 
1219174351 fot spa AZ i) 
IZO 74 BE (2EL) |EON5.9 

ficai{ 74ussr |aopeo wt 

1cz2 FA-3S (SEL) cis Ba 
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31 CONNECTOR 


Pn Fyesction 


GND 
2 GNO 
3 1use-l 
‘ GNO 
5 1UAA-I 
é GND 
7 SPFAS 
8 GND 
9 PRIX 
” GND 
" PE2X=1 
12 GND 
13 PRIX-1 
“4 GND 
8 PREXoI 
16 GND 
7 PRSXol 
iT | GND 
PRSX-1 
GNO 
PRTX=1 
GND 
PREX-} 
GND 
PRIX=1 
“GND 
ST MES<1 
GND 
HOOK II 
KOK2-1 
1DK3-I 
IDK bt 
GND 
BIMES-1 
GND 
(SPARE) 
(SPARE) 
GNO 
TPOF-I 
GNO 
TPIF<} 
GNO 
tUCFeI 
GNO 
FRYF ol 
GND 
(UAF4! 
GND 
DRVF-1 
GND 
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Function 


GND 
C8TSO¢ 
tCO3+ 
CHTSI« 
IC D2- 
CSTS2« 
1CDle 
CETs3- 
1CD4as 
CINTFs 
" 1 M- 
12 PRIX= 
13 IC 00+ 
14 DJUMPs 
MILTAAM 
° Ch AO- 
RD 
Ceasts 
CINMPCe 
11A0+ 
@INT- 
MAT Ce 
1eQC- 
CACIDE+ 


BS ea 


Cio 
WATe 
MIMCle 
WAC LK 
PYRE MC 
MT MAT Le 
TWL MC 
Camere 
MAKIO® 
MECH 
MES 2A- 
CPMAST* 
OROM- 
CcCS3D 
MAK D+ 
taKCle 
CIDHLT+ 
CRO IDs 
CIDJMKs 
IDNC- 
MAT RB 
GNO 
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fin Function 
t GND 
2 EtO0-1 
3 EBO'-! 
‘4 ErO2-I 
$ EB03-1 
6 ERO4-t 
7 £305-1 
8 E806-1 
9 ESO? -1 
10 EROA-! 
nN £309-/ 
12 EBto-} 
13 ESti-t 
14 ES12-1 
5 e3l31 
16 EBI4-t 
17 €BIS=1 
18 GNO 
tg NSS2- 
r.0) NSST~ 
2 NSS3- 
22 GNO 
3 {EIDLAS 
24 GND 
3 NSTPe 
26 GNO 
77 OrsveTe 
2 GND 
yr.) PRIOX<1 
xX GND 
3 SERK =I 
Red GND 
x 1 RX—4 
% GND 
35 TOCX =I 
% GND 
37 TPIX=1 
3B GND 
UAX-1 
“0 GND 
a ERY Xel 
42 GNO 
43 IUCX-1 
“6 GND 
4s SV KT a} 
“4 GND 
47 ORY X=1 
48 GNO 
a9 WIKI 
2 GND 
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GND : 

: CBKs nA 

3 CPMASTS N/U 

4 CIDEXS- = 745) 

5 NSTP ' N/ 

‘ OINT- “3 eta’) 

7 NSS3- a AL 

8 NSS > n/u 

° NSS2- 0 * N/D 

"0 CIDxx}- A 

i" PRIX~I 10.0 

12 PEXMST}* nw 

13 MECH 5.2 

\4 GND 4.0 

ts TROT 6.0 

16 TIRED 40 6.0 

17 IRSTI« 6.0 

18 {hOD12- 4.0 

19 ROM 6.0 

2 IRC1O+ 6.0 

2 ROO9- 6.¢ 

2 RODE 6.0 

2 IRO07- 

24 12D0b- 

pa] 1805+ 

26 RDO Ss 

a7 ROO 

Ps] 1MD02~ 

red ‘ 1aOOle 

x» TRDOO+ 

3! GND 

n IRAQ7~ 

3x3 tRADS- 

Re tRACI- 

35 1RAQS- 

% tRAO3- 

” 1RaC5- 

} 1RAQ2- 

kJ TRADD- 

rs) GNO 

‘ MICCr~ 6.0 

42 C13 NAS 

43 CID10- 1.2 

44 HNHCe 6.2 

45 SINTE= "1.2 

a) AREA 12.10 

a? BINIC- "1.2 

48 MIRAB- wh: 

is] MIME De NAY 
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Pin Fyection Sheet Pin Functlon Sheet ie basic Li aha. ial) Uiinadod swat 
| ! GND 4.0 I GND 4,0 
+1ZV ban 4,0 wl *20V MEM nD 2 GND 4.0 2 PAQO- 12.0 
420.46V NAD #02 420.6V NYU 3 GNO 4.0 3 PAO!« 12.0 
“Iv 4.0 wo} -17V 4.0 4 GND 4.0 4 PAO2> ; 12.9 
-(zv 4.0 w4 -1Zv 4.0 5 DTKDY~ NAD 5 PAO} a 12.0 
LERT C+ 8.2 wos +5V MEM N/U 6 GND 4.0 ry PAOss : 2.0 
+5V 4.0 806 +5V 4.0 7 START. 12.8 7 PACS+ a an -X) | 
+SV 4.0 307 +5V 4.0 8 GND 4.0 8 PAOG: as 2.1 | 
+5V 4.0 wos +5V 4.0 9 GO- 12.8 ’ PAOTs 12,1 
GND 4.0 BoP GND 4.0 10 GND 4.0 ” FACRS 12.1 . 
SPF AS 7.0 Bo SEST- 6.2 n HOG- 12.8 " PAOe 12.1 | 
NEY AA0O+ 12.0 gil RAY A 8004 12.0 12 GND 4.0 12 PAIO+ 12.1 : 
MY AAOI+ 12.0 82 MYABOL* 12.0 13 PMIS~ 12.8 13 Patt. 12,1 | 
MYAAQ2* 12.0 3 bY ABD24 12.0 14 GND 4.0 14 PAI2= 12.2 ; 
MY AAO} 12.0 pis MY A 803+ 12.0 15 ACK4- 12.7 "45 PAI3+ 12.2 
MY AA04* 12.0 BS KAY ABO44 12.0 16 GND 4.0 16 PAIS 12.2 
MY AAOS+ 12.0 wis FAY ABOS+ 12.0 7 ACK3- (2.7 7 PAlS« 12.2 { 
MY AADS* 12.1 n7 RAY A BOG 12.1 18 GND 4.0 18 Palé+ 12.2 
MYAAOT* 12.0 us PAY ABO7* 12,1 9 ACKI- 12.7 PAIT« 12.2, oF it 
MY AAOE+ 12.0 Be hay A BOBS V2.1 y.0) GND 4.0 y.0] PL "Bs . 2.2 = 
MY AAQV™ 12,1 820 WAY ABOT* 12.1 2 ACK2~ 12,7 a Palo 12.2 ° 
MY MAPS N/U _ Bt WAY MBO + 12.1 22 GND 4.0 2 PD00- 12.3 ! 
MYAAIO- 12,1 2 HAY ABIO“ 12.1 23 FEQ3- 12.6 23 PO0l- 12.3 | 
MY MAIO* NA 623 nA MAB IOS 12.1 24 GND 4.0 2 PDO2s 12.3 . 
MY AATI© 12.1 E24 MYABII+ 12.1 25 READ- 12.8 2 Poo} 12.3 | 
HY MAIS N/U £25 AY DABIT© 12.1 % GND 4.0 2 PO04s 12.3 
MY AAI2« 12.2 B26 FAY ABI2e 12.2 27 (SPARE) w/U D POOS+ 12.3 
MY MAI2+ N/U 627 MY MBIZ« 12.2 2B GND 4.0 2 PD 06+ 2.4 
MY AAIX 12.2 528 MY ABI3- 12.2 29 SEQ 4A 12.6 2 PDO7. 12.4 
MY MASI e N/U i v9] MY MBI I+ 12.2 kK 4) GNO 4.0 As) PoO8+ 12.4 
MY AAI Es 12.2 830 MY ABLE 12.2 31 SPARE N/U x P OOo. 12.4 
bAY MAL Ee N/u aI BAY bABI do 12.2 7) GND 4.0 xn en1>- 12.4 
RAY AAIS= 12.2 b32 bY ABIS+ 12.2 3 SY Er-P 12.8 3 POs 12.4 
MY MAIS= N/u s BAY ABTS 12.2 4 GND 4.0 36 P12. 7.8 
MAY KAIG+ N/A) 234 MY K BIG< 12.2 as BOI 12.6 8 PDI3- 12.8 
MY KAIT« N/U 835 BAY KBI7« 12.2 us GND 4.0 % Polae oP 
MY KAIB- N/U 536 HAY KBIB> 12.2 37 02- 12.6 y” POLS= 12.5 
HAY KAIG* NAY ay SEL EKIPS 12.2 38 GNO 4.0 3 PDIé« 12.5 
GNO 4.0 638 GNO 4.0 ” SPARE N/A y POIT- 12.5 
MROYVA~ 6.5 a7 MEQY B 6.5 0 GND «0 “0 GND 4,0 
MRMY A= 6.5 Bem MRMY 8 6-5 
GND 4.0 64] GND 4.0 
YONMA= 6.5 42 YONMB = 6.5 
MHMY-~ 12.6 M3 MHGYe 12.8 
GND 4.0 4a GNO 4.0 38 CONNECTOR 
MWRY Ae 12.10 MS MW IY Be 12.0 
MALY As 12.10 6 MALY Be 12.10 Pin Function Show 
GND 4.0 $47 GND 4.0 ' Tryt- 9.3 
MY DAOO+ 12.3 848 MY D300= 12.3 2 TYCL? ; 9.3 
MY DAOI- 12,3 Me MY DEO! 12.3 3 TtyR 9.3 
MY DAD2- 12.3 650 MY DBO2- 12.3 4 TYCLR-(GND' 9.3 
MAY DAQ3= 12.3 est ry DAO} 12.3 5 N/U 
MY DAO4- 12.3 B52 bY DEO4- 12.3 6 Trve- 9.3 
MY DAOS~ 12.3 53 WY DBOS- 12.3 7 TYCL! 9.3 
MY DA06~ (2.4 a6 MY DEOS- 4 8 TTYT- 9.3 
WAY DAOT~ a ass KAY DEOT 12.4 9 N/U 2 Z 
MY DADS} 2.4 856 MY O80B~ \2 4 Fs 
MY DAOP@ 12.4 857 MY DEOP- 12 4 ° ” 
KY DAWe 2.4 058 FAY DBIO- (2.4 
MY DAII- 12.4 as? RaYDetts 24 
MY DAI2= 12.5 540 ray DBI2- 123 
MY DAI3- 12.5 es! MY DBII- at 
MY DAloe 12.5 062 WAY OBI 4- ims 
MY DAIS~ 12.5 843 MY DBIS~ ns . 
MY DAlo= 12.5 te MY DBLE= 12.5 es 
MYDAIT= 12.5 $45 MY DBI7~ 125 By; 
GND 4.0 =“ oe a SHEET 3.1 CF 
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